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I J L 1 1 I fi J » 
StakMpear* (t8M)» tii*U'v««9 Uilmr^s to«t« m t * vsafvU 
Coekl* no Mm*** I t to tbm f i n i t f««oH«i 
•TitftiiM i^rtalBing to Bonatodoo. I t wm l o f t f o r IfoodhBH (iT4S)» 
oho ee-oovorod tho "Cooklo riddlo** whoa lio o«v ^ o aoMtodoo 
andor tho aloroooopot on oraohlag tlio whvmkm Maakoood olioat 
sralii* Raoki (1969)t liao propoood tliat 1848 aajr ko oottotdorod 
a« tho a ta r t l ag dato fo r Plant NoM(itologsr« aa imjardUi ia tha t 
yoar» gavo a ooaprohonolTO aooomit of two of tho iaiiortaat gonora 
• i a * , Porylatatto and Bhahdltla* I t naa follovod hy olaaaloal work 
^^ A r m i T ky Borkoloy (1888) | oa nowitodo tawmoagr hf Baotlan 
(1868)9 Biitaehli (18T3)» Cokh (1918) aad do Mas <18T8)t doaorlption 
of Pltylonoha^ dloaaol (Riihii, 18ST) Fl l ip jov , t s foot lag tho 
hoad of tho toaaol kjr Kkiha (188T)| on woioldomo nr l<ml (Oonnit 
18T9) ooodoTf l^SSf ^ Conm (18T9)» Trrak (1888) t Oooldt (188t) 
and Noal (1880)| oa Hotorodora by Sohaoht (188«), Sohaldt (18tl) aad 
Lalkoohor (189a) and on Apholonoheldeo hf RltaoM Boo (1891), 
Tho pvogrooo la Plaat Kaaatology had rathor tioon alov hooanoo 
of tho ahoonoo of aboolato proof of paraoltl8«t t a a b l l i t y to 
ooltaro tho aoaatodoo In a r t l f l o l a l aodlwii hld<foB natvro of 
BOMatodoo la ooil «id plaat tlooaoot look of portalalag to 
loaaoa and Boti~oxlatoiieo of oopamto dopartaoBta* RowovoTf tho 
•I tnatloi i luw iaproiPiM dnriiii r«e«iit ^miv of ili« erMiiiMi 
• f tli« dttpartnmt* «f Mwitologjr IA <liff«fMit M B t r i « « 
And •BlifflitMMd and broad aiiid«d |>oltet«s of aaagr Jovmal* 
pnyrldiag aoro simoo to aoaRtolofioal papon* 
stoittor (t949)« roportod a a m l leas af i4d<}«S00 al l l iof ta in 
tlM alalia. TaatatlTa aat taataa plaaa tHa arop laaaaa a t 
laaat t aa par aaat for tha and tha llatliorlaBda* Thomo ( i W l ) 
aatlMitad tlw i r o a t e s l of 91)0,000 a a m of land, fii»ig*t«4 At a 
aaat of • 14,800,000 with a ivroMla ra ta ia of a t laaa t f anr t l M 
of tha t awoimt in tnaraaaad orop jrtalda* 
Doapita tha aUaa iaa i atadlaa aada br Batlar ( i t i S ) , the 
fa thar of Plant Pathology and M^olofff l a M i a , oa *Vfi«« diaaaaa 
of r l a a , aanwod hy Pitylan^ai^ mmmtma ( l a t l a r t IMS), r i l l p j a v t 
1930, and daaori|itti<m of fa* apaataa af naaatadaa W CaMi (1918), 
and Oaodar <t98t), f roa ladian ao t l a , tlw laaaarah fta t h t a f i a l d to 
ladia had haan f a r f raa aat tafaata iy* A fmr aara papani daaltag 
with heat raaca aad diatrtlmtiOB of root^kaot diaeaaa aaaaad hr 
Malaidoawia apaaiea have been pahliahad to d i f f a r a a t parta of the 
aoimtf7* (C^Mittopa^iina tmA Swi Onpta, i9S8| PniftSEanMith and 
Choadhary, 1988$ Ahaad and Xhan, aad Xhaa, Ahaad aad Saxaaa, 
1904) • l a reeaat jraara tha tapar tawa of plaat pavaaltia 
neaatodaa haa be«»a reallaad aa a raaa l t af vhiah aavarai aet iva 
eaatiaa hava da^apad* The atodlaa by Siddi^i aad Baair (1989), 
Siddiqi (1989*1901), Siddlqi aad A,ll» Xhaa (1909), Kaaaaa (1900), 
Daa (i900). Hasain aad Khan (1908), 
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M m J p M r l and Siddiqi ( IMS), J f t i n j p n r l (1M4) tanA num (1964) 
bav* aMad to ear knmrledga aoM of tlia naaatoda apaalaa f roa Xadia* 
Kluiii A»if., 9iddi( | i , R* Kliaa, Rlwaiii and S a m a (1964) tmw pciblttfiMd 
an «pt«dat« l i a t ef apaoiaa daaorlted fyoa India* I t la artdeiit 
from tim abava rarlaw that no wark haa baaa dma oa tlm aoalogf of 
nanatodaa and y r f l i t t l a vorte haa haws dana an tha a{»pltad aapaata 
»falaidagwia in India* Attanpta hava tl iarafara baan nada t a stiidrt< 
A* 
t* PopUatlan tiian^aa af tha thsaa ganara af nanatadaa vlavt 
VP* nfffl^Flooi^^dtf mp. and qf^lyatyl^fflsnf 
on inoottlating tha aaadllnga of mrnMiforrn Indioa Ltan* var* 
Dnaahti, with 300 apaeinaaa ot aaah, a t ftro d i f f a r a n t 
tanparatnnia* 
a* Fopalation ahangaa af tha thraa ganam of naiMitodea mi 
inoaalating tha aaadlinga af Mangifaya indiao Linn* rmr* 
Daaahri*t with 300 apaeinana af —oh, a t a ix d i f f a r a n t 
noiatnra 1avala* 
9» Saaaonal f lnati iatioaa in tha pepalation of Haololaiana 
Hanioriaananaidaa ap* and llaliootylaaohoa ap* f ran aroond 
tha raota af Mteaifaim indiaa Lliui* var* D a a ^ r i ohtainad f n a 
aix d i f f a r a a t looa l i t i aa>for tha year* i9e2«65 
4* Fapniatiott irtiangaa of tha thraa ganaia af naaatodaa an 
iaaoalat lag oal t ivatad vartat jr of Roaa ap* with 800 apaoiaana 
af omohp a t ttro d i f f a r a a t taaparataiaa* 
4 
ft. PefwlatioB Ganges of tlir»« g«it«m •t RMatodM on 
tnooiilattB« eiiltiirait«« vmilety of Bo>a op* v i t b SOO opoeimM 
• f a t s ix d i f fo roa t aeUtttro lovols* 
6» SoaMiiat fHwiafttloMi in thm popnlntimi of tiio throo g«a«r» 
of aoMito<lo«t f ron mrowaA tlio roots of enltivntod Toriety 
of Rooo op* 9 obtoinod fron f ea r d t f fo roa t lo«olit loo» f o r 
tbo yoori 1968««3 owl I§e3«e4« 
T* ^polAt ion of tlio thr— gononi of nonntodoo rooovorod on 
iaoealAting tho ooodllago of Wmglforo i n d ^ o Lim* vor* 
DMohrly with d l f foront mtioo* 
8* FopalotloB of tho throo ^onom of noaotodoo rooororod on 
* 




t* I f f o o t of fi'To d i f fo ron t orgoalo aonaroo on tlio dorolopaont 
of f a l U l»sr ^ m t ^ (KmtoU and Whtto, IMS) 
Oliit«ood» ra fofm^^lfffl (t«««)liooaeli« 
9* Rffoot of f l r o oi^oaio aanoreo Nooa* Sooaaaa. Caotort 
Oronndnat and Rapo oakeo on tbo liatohlac of tko lanrmo of 
KeloidOCTB^ inoognita (iCofoid laid m t o » 191t)« Cliit«oo«tt04», 
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F A T 7 m Km 
Peimlatioii ehaa^es of th« ^f nvMtodM <ri««» 
Itoplolftiww sp** n«Bicrieono«<ii<l«Ni and 
•p* tm iBoenlatlBg ih« •ee41tiig« of Mmgifora i»<lic» Liiui* 
Danohrli with SOO mpmeUMm of oiioli« Hi f ivo 4tf for«i i t 
toMpontareo* 
8* Population <fliiiiii;o8 of i!io tbroo gmmtm of noMtodoo on 
tnooolatlng ttio ooodlinso of ?ia«tifoim iBdloa Ltiiii. v a r t t 
nasehrli nt oix d l f fo roa t aoiotiiro lovolo* 
S» Seaoonal ftootimtlono la tho popnlatton of nonloIatiiM op*, 
llowlerleoneBoidOB op* and Hoiiootyloaohoo op*, f r m aromd 
tbo rooto of itanitlfora indlca Llaa* var* Daaolirl, obtained 
fron s ix d i f f e ren t looa l i t ioa fo r tho poar and 
tfrn^sA^ 
4« popvlation e h a n m of tho throo nonom of nonatodoo on 
inoealatine onltivatod var ioty of Poaa op* v i th SOO opooisMM 
of a t f ive d i f fo ren t ts»poi«tero»# 
6 
ropiUttlon of thrmm ««ii«i« of mmatodoo on 
inoMilatliis cmltivatod Tftrtety of Ro— op* with SOO •p«ei«eiio 
of m l i y a t «ix ^IfforwBt aoloioro lovolo* 
6« S«oooMil flttotiMtloiio in tiio population of tho tliroo Roaon 
of noaotodofl trm «round tho roots of oultiT»to« Torloty of 
liooo op*, obtained from fonr d l f fe rwi t loea l l t ioo f o r tho 
years 1'1(12^3 and 
7* Population of tho three fonem of ne^todos rooovored on 
inooolatiiig tho ooodliagfl of ?ftmitifora iyidioa tiim* mir* 
Daaohri with difforont rat ios* 
8* ropaiation of tho throo «conora of iioiiatod«s» rooovorod on 
inooulating ©wltivated var ie ty of ^oaa sp« with d i f foront 
rat ios* 
7 
iB tiMi rnrds of if»A« Cttbb (t9i8>» •fhmy (awMitodiM) oeenr in « r U 
dMerts and a t th* bettoa of tiM lake* aaA r i v a n t to tiM water of tiia 
hot apHasa and ia polar aoaa whoro tho to«paimtiiro l a ooaataat l r 
boioir tho frooalag point of f r o ^ wator* Thoy noro tiuwod oat a l iva 
c 
tnm antaijtio ioo • - A thialiloftil of aaid fvon tiM bottom of tho r ivor 
or tho oeoan nay oontain hwidroda of apaoiaoas • • A Innp of aoil» no 
largor than tho ond of ono*a thmri* nay oontain hwidroda oiron thonaanda 
of noaatodoa** 
Nonatodoa aro oaaontially aqnatia aninala l iving o i thor in froo 
fMtor or in f i l n of noiataro around tho aoi l partioloa* Oonorally tho 
nonatodoa anoomift in tha alMMoe of watort althonflit aono aiiooioa 
pooaosa tha al i i i i ty to vlthatand dry eoniitiMw f o r a ra la t ivoly longor 
porioda» while othoni <mly fo r ahort poriod« both typoa boooning aat ivo 
a t tho inooption of noiotaro oonditiona* 
A nnnbor of faotoro inflnonoo tho popalat im dynanioa of nonet^oa* 
Sono of tho faetora aro toaporatorot noiatarof aoi l aarationc aoi l 
atmotarof ohonioal ooapoaiti<m of tho aa i l iaolnding pll« ninaval 
ooapoaition imd f o r t i l i a o r a «to* Biologioal faetora anoh aa feod» 
aynibienta» oonpotitione with other nonatodoa a lae inflnenee nonatodo 
popnlation. Miaoletalcy (lOSS), aaggoated an elaborate a laaa i f iaa t ion 
and has d i f f a i ^ n t i a t M tfin ii«iiato<l4ia into follovliiK oatagorlaat-
1* Tnia frash vmtmr dvollers ^ «xoltialTaly aqii«tlo)« 
Fraah wat«r inhabltanta, raraly In aei l* 
Pradoninataly fraah vatar t fr©<iii»nt In vatar 
than in aolt* 
3a« AnphiMeaa, «c|»Ally oonnon in fraah vatar and in aail* 
4* Pradontniitaly soi l foraa, nor* aoanan In aa i l th«i In 
water* 
4a* Soil inhAbltimt» rarely In fraah water* 
S* 7ma aoi l dvellera (axclualTaly ta r r ie l lona)* 
Ha fu r the r angffaated that tha nenato^aa ean ba nbiqnitenia» nearly 
abiqnitana and apeeiea reatr ioted to a par t ianlar habitat* 
Orergaard Nialaen detenilned qnal i ta t i ' ra and 
qnanti tat iva a f fee ta of faotara on neaatoda intanaity in 
Holland aalla* Aoaording to hin, tlia nn»bar of neaatodaa vary 
fron 0*f( n l l l iona pmr aq* at^ter in pond aoi l t a 10 to II n i l l i ana 
par aq« neter in aand and olay aoil* l^toekli (I'^flS:)^ reported 
that ohani^ea in pT! aa atioh have l l t t l a a f f a e t on population* Ra 
l ia ted oertaln fao*ora whieh indirect ly inflnanead popolatien aoeh 
aa aoil hnanta, preaene<? af nioro-ori^aniaMi and t h e i r oonpetition 
fo r food* Re fa r the r atated that tha aoat inportant faa tor 
govaminiK the ne«atode population in a l l probability^ ia aaai ly 
daaonpoaed organic matter preaent in tha aoil irtiioh ia avibjaot 
to flnotuation due to nfinnrinic and other agr iaol tnra l •pamtiana« 
and thna pronoting plant grawth with a oorraaponding inereaae 
in the plant reaidne* 
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Or^ncHr^ N«ii«eii ( i ^ f ) ) , fa i led to oMaia moh d i f f m a i w in 
nMMtode poimlatioB la nlaaral aoll* tinrltiiftli«r (1929)t stwllad 
tli« ««A«oB«l flttotuAtlon la tiM to ta l noMAtoda fanaa of imrlaaa 
aaadova, paataraa aad aoa««ir leal tara l aol l l a Svttsarlaiid and 
fouad nlalana mnbar of aaaatodoa darlac ^ ^ whlah laereaaod 
rapidly i a Jaly* and thla laeraaao waa aalatalaad t i l l Oetabar 
aad than f a l l ataadlly a a t l l tha fol lowlai m y ^aliiwt (195r)» 
fouad that tha h l i ^ a t poimlatlwi of rratyleaohoa app« aad 
Tylaaehoyfiyaohaa app» asaaelatad vl th alilta alovar ealneldad with 
tha optlaal growth of o lorar plaata l«o« f r aa Jaaaaiy to Joaa* 
Oahaaa aad viiilsMa (1958), atadlad tha aeaaoaal f lnotaat loaa of 
Pmtylaaohwa wulana Allaa aad •faasaa* t9Sl« i a tha roota of braahlaa^ 
aad fotiad aaaclHoa popalatloa la tha f i r s t waak of Jima* Darlag 
anmiar tha popolatloa daoraaaed aMirltedly «id rMWilaad low* ftara 
wara a laor ohaaitaa dnrlag aatmm aad wlatar* Graha (lOSl)t raportad 
laereaaad popalatloa of Meadow aesatodaa la tohaeeo dvrlag aprlag 
aad aaanar raaehlag a peak la aar ly ar>rlag« Tha popolatlcai of 
Pratylaaohaa paaetrmia (Cohh,t9iT) rillpjawy itad Sohmiraaaa $takhoTaa« 
1041, waa poor during winter noatha l a a f r u i t t r ee aaraary in 
Oamaiqr (Ceokert 1960) and in aronad strawbarry roota la ^araay 
(dl Kdwardo, 1961 )• T^vwnabory (1961), ooaeludad tha t tha popalatloa 
<^rlooaeaoldea xonaalax Saakl, 198t daaraaaad i a Cal ifornia paaeh 
oroharda dnrlag ananar aontha aa a raaa l t af ^laagaa l a tha aol l 
•oia tara* 
wiaalow (1969), ohaerwed that both la aandy aol l aad f l i a t y 
10 
e l a r of e«tlu»Hit«<l tlHi to t« l nmmtoAmt rniA tli« n w ^ r of Um 
Tylemliltfa eiiovod a ••asomil rytlui vltlt * nimUm daring my f Snly 
•Ad • sMwlna dvriBff Into mmumr «r 9m%mm» OMMbriak (1064)9 mnA 
n«tiilMr»« ClftST) in !l«llii]ii, P»rtuir and Hkt (1986)« J«iilriiw» T«rl*r« 
R«hd« ant CfmnNm Clf>9T> and rtiide <196'^ ) ta Hia and i i m t a i i i 
and Boyiva (l!m«) in Caaadii aonoludad Um% Urn aol l typa «aa of 
prim leportaiioo in tbo tfiatrilmtlon of aiinpatory MMatodoa 
ganaral and protylenehna in jtariioalar* Aooordiax to wiaolov (iOdS)^ 
ooil trpo Ap?o«r» to bo aoro iwportaat than tho orop in dotoniiaiag 
tho prmnmrnm and tho abaeneo of a i g n t o i r aoaatodoa opooially 
y a i ^ t y l o ^ i ^ op* md Tylyytiorhyfiotiap op. o t e , 
rnrthor ,ttio ooroala onpporto^ aoro aoaatodaa tliaa aoyaboaaa and 
potatooa.* oinrioitalr» theroforo^ Um ooology of tbo a i t r a to ry 
Roaatodoo to In i ^ r p eoatraot witb that of ojrot fofaing^ 
a0aBt0d00;,«bi0li havo reeolred f a r graator a t toa t ioa i a tbo oeologioal 
atadioa and ar t highly opooialtood root paraottoo with t i a t tod hoot 
nrngo hMioo fo r tboa tbo boot raago ta of aaoh groatar atgatfioaaoo* 
la tbo ooaa df atgratory Baaato<loa^ oa tbo otbor baad» tbo boot 
raaga ia wt<!o and tboa tbo rogotaticMn to of I t t t l o otgaifioaaoo 
qaa l t ta t fvoly bat qai ta Iwportant in tbo qaaat i ta t ivo dtotHbotioa« 
of tbo noaatodoo* 
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s«T»i«l tMhalinMs vis* BaenMii** fiiisii«l» Cstton wool f i l t o r 
popor and Oroon f i l t o r (tfo.50) ««ro oiqilfisrod fo r oxt root ia i tlio 
noantodoo f roa tho ooil* Tho loot two tooteiiqaoo provod to bo 
oqwilly oat lofaetory and thor^^fore ^roon f i l t o r papor toohaiqao 
hao boAii vood in tho proocnt otvdioii* 
Tho oot l oanploo woro oolloetodi in p laot ie hags f roa aronnd 
the rooto of plimtfl and ««r« otorod in toaporaturo oahinoto 
rmmini; a t 10 to IH^O* A oaaplo of 3B0 a l of ooil wao thoroughly 
rinood in about two l i t r oo of «ator» Aftor a ohort intorvml 
(20 to SO oooondo) tho onopenoion wmm dooantod in aaothor 
oontainor* I t was thon poured through 16 aeah aievo* Tho oaao 
operation vao rofieated through 50^ iOO, ISO and f i a a l l r 380 aeah 
aieroo* Tho f i n a l oaopenoion «a« oollooted in a boidror and thon 
traneforred, to a green f i l t o r (Me#50) mounted on a ooarao 
•iipporting aievo oontalned in a Potri>^ioh« The l a t t o r oontained 
wator barely tonohing the f i l t o r paper* (Pllg*!)* 
Several genera were rooovered f roa around tho rooto of Mongo 
and noao planto but tho population of noololaiaua ap* 
HoaioriooneiiMiideo op* and nellootylenohua op* una found t o bo voiy 
high therefore theao throe genera were aolootod f roa otudioo on 
popalation dynaaioo* Tho ooil vao oollooted fo r tn igh t ly a t tho 
depth of aim inoheo f roa arotmd tho rooto of aango plaato f roa 
aix d i f f e r e n t looa l i t i eo via*, Abdullah hall« Tiotor ia ga te , 
>terria toad, Shaaahad anrkot, Waair aanail «tid Diggi road* Far 
o i n i l a r otttdiea on roae, ooil aaaploo wore oolleotod f r o a around 




• «n«B f i l t e r p^p^r s^nior t tvf a i m » vi«ai 
Evmm f i l t t r M t « l i m h m aa t wmtmr in 
}Mtri«dliii« 
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th« roots •t rose i»liiiit* «t th« d«T>th of s ix ineliM frmi AMvllidi 
h a l l , Tie tor ia gate, SviMmln^ Imtii and Botanjr dofMirtMiit* In meh 
oaaa tho so i l «aa oolleotad f roa two plaooa and aixod tliarotiKlily 
and at loaat thrae iaolatlona ««r« nacia fro« oaoh* Soil 
taaparnttira wa« raoordod f ro* eaoh looa l i ty a t tha day af eollaatlOB* 
?lol«t«ra had barn axprenaod na the |>aroaataga of aa ta r in (ha 
s a i l and m a oaloulated on the follovliiK has ia i* 
height of the noiataned aoil at roon ta«f»amt«r» « itO g 
Veight of the Oven dry so i l • 1*0 g 
niffernnaa in weight 'A«o*int of watmr) • 10 g 
PareentafEa •oia tara 10 
K3rdrogan-ioa eonoantrntlon of tha aoi l waa alaa notad with 
tha help of )laolc8«n ptf natar* 
Par datamlnlng tha e f f e c t of voiatara on tha papalatiwi, 
tha oango and roaa plants of the mnwm mtm and hawing tlm sa«a 
leaf minher were grown In 
a te r i l i aed 3 i l sai l -sand niaetnre, with 
22 par cent nMilstare holding oapaelty, contained in ^ i n e h po ta ' 
ooated with enanel paint* Calonlation f o r 33 par oent aoia tara 
holding dapaaity WAS nade on tha following lineal«• 
I 
•alglit of owen dry aa l l lOf^  g 
Aanont af water adied nl 
Uoiatara par oent 23 
Tor eftoh wnluo, retinlaite anonnt of water was «ldad f a r tha 
walnea abowa Sf^  par oent or tha pota were allowad t o dry f o r 
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iFttliiM bolow as P«r emit, timi pot t «»n» a t i m t ^ r f ^ f 
iia« liroocht to th« r»<|iiir«4 kf ii44laii teovn anevnt 
•f vator* Th« m H •tirfMee ims a lso eovorod vlt l i i^lMtio iftoot* 
to eh«ek tlM vator loot <lii« to evii!>Of«tioa» Ttio wofo tliOB 
kopt in tho glaoo«lioo»o a t 
e f foo t of aoi l toMfMir^tnro on ^ o {io|ialati<ni lovol waa 
atndtod la oontrollod tflifpomtnrB taaka oaelt ^niBBtiie a t 18®,20®, 
30* and 38®C 9 with a i r to«i;mrAttti« of tho gI«M Itotiao 
a t Tho aol l aoliitaiv «aa iKilMtalnod a t m tpor mmt* 
Rooo oattloKO timatod v l th voro allo«o4 t o root 
1b MOlatoBod aoa* a t S^C tmA wem plioitot In pots ootttalalag 
atorlltaotf 8 l l aolt*NMiad nixtvro* 
Throe handroA Motare apooliBena of o a ^ of Tfoplolalawa 
noaierloonoaoldoB ap«, and ItellootylonoiBia ap* oere hand picked 
and tranaforrod to hoakora oentalnlnf; aftont 100 wA die t 11 lad 
water? and wore then pea rod by a plfiotto Into throe holoa Made 
e a r l i e r aroniid tho roota* flie hoteo were then eorored and the 
plaoka v o n then watered* 
* Root fotnlBg honiotto, namifaotiired kf May aiKt Rakert 
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Th* •tt—t Of d i f f s r en t r a t ios of nowiiodoo on tho popnlatioii 
imo otodlod on ••n|i;o ana rotto plants hy iaooBlatiiiii with throo 
goiiora of noaatodoff in tho t n t i o dotailo4 holowi* 
Troataontf Hoplolaimal ilolieotylon«i!ma| Ho»iorioeito«oido« Total. 
i SOO 0 0 300 
3 0 300 0 300 
S O 0 300 300 
4 iOO 100 100 300 
6 T8 TB 150 300 
6 T5 180 T5 300 
T 150 T8 T5 300 
Tn orttor to tako tho oboorvotionof throo plaata voro iip»rooto4 
ovory Month* faeh t i»o SSO »1 of ooll f roa throo d i f fo ron t plaooa 
oaa takon, nixod thoroogtily and |>roo««oo4l* tmtmr tho mmhor of 
noMitodoo of oaeh gonno waa eoantotf and tho to t a l mnbor of 
noMOtodoa in oaoh pot wna oaloalatod* 
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Th« mwmmrr giv«ii by ^al laoe <1063) on the e f f v o t of 
toi^oniti iro on plant p a m a l t l o noiifttodo«« roroala tha t th«y are 
qnlio a l n i l a r to otiior a io ro^ rean lans in ^ o l r tonpomturo 
roflpoBse* Tha earfltnat tonpMratttrt rango^for n a j o r l t y of tbo 
nasatode apoolas l a | niatnan 5 C to f8*et 9ptlmm 18 t o SO^C 
and miiximm 30 C t o 40^C« Tenponitinro abovo 40^0 to o f ten lotiml* 
r«ERnele» (lOSl 1i)» Forria ( m T ) , «»« fiial and Rarrloon (195»), 
roportod tha t tho dovolopnont of notorodoy r o a t o ^ t e n a i o 
Wolionxwater, 1028, mm inhiliitod l » t v m 99 t o tlionish tho 
Inrvnl maargwit oonttimed to taico 2»I«e« evan a t 88 t o ST^O 
(Mai» 198S| Slaolc and Rafli!>lffn» CbitwHtd aaH Ba^ror (1048)» 
oboorrod 18»t8°C an tho optimin tfl«poratnro f o r ttio Invasion of 
th la sfioeioot while ?1-25®C (towmh^ry, 1880$ Fcnvlek, 1981 a) 
and 18»24^C 
(Forriof 195T)y ivoro tho optlmin trnqpovatnraa f o r 
onorgoaoo and deraloimmit roatootfroly* Waiiaeo (1989)« obaorvod 
tha t th« optliNta t«mp«ratnre f o r the onovnoneo of tho larvno of 
Hotorodara aidiaotll ^ohaidt , mm Gadfrar <19S8) notod 
hlsiioat gal l ing of lotttioo plant* t>y Hotorodora radloioola 
Mai l o r , 1884, (Maloidogyno app.) a t 20^0 with an abmpt f ^ i l a t 
28*0 whilo on ooloiy and potatoi»a h i ^ o a t g a l l i n i took plMo n t 
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aT®C. Krttsb*rg (tORO), reported 21-27®C and 50-M®C t© th« 
eptiaiia tmmxmmtunm fo r th« 4«Tolep««Bt of Tylonciwrhynolmo 
oloytwti Siolttor» on vhoat And toteece roapoetlTOly* 
Blako (t0«2), otMwrrcMl that Pltylonchofi diwwoi dorolopod on 
roots atNudiBtir a t 8®C and l l t t l o a t t5®C« In oarrot • a l ius 
t iorao aa wall , the reprodootlon of th ia nenatodo was high a t 
8®C ovoa thoui^ thia tonporatnra wao not faroorablo f o r oarrot 
oallaa tisano fomat ion . On the other hand a t 15*C, a toKporataro 
farovrable f o r oarrot oal lus tioauo forwiti<m» tho noaatodo 
M t m t j r was Inhibited, 
Dtfforont otagea of nemtodo roopond dftfforaiitly to toaporatare* 
Boaher and Mo-Keen (1984) and Courtney and Latta (1934), detoniined 
the ef foot of r e l a t l r e l y low and high tosporatoroa on nityloaohw 
dipoaoi and found that the fourth ata^e lanrao, vhoo dry and 
qoieaofmt tolerated low and h l | ^ toHporatores »ore than other 
•tagea (Ithoadoo and Lin ford, l^MIl). Alternating teiiporatoree 
hare boon foond to be oonduoivo for the larwal oaorgoaoo* 
Biohop (i#fia« 105»), placed oyato of yioterodero roatoohieneia for 
i s daya a t a8®C and found that 48 per oent larrae enorgod* 
HowoTor, whan the eyato wore traaaforred f roa 9S*C to 18*0, fo r 
f i ^ honro twioo a week and for fiwo t iaoa a wook« tlio larval 
OMorgonoo ima 63 per oent and 82 por ooat roapootiwoly* Wallaeo 
(1968), noted a ln i l a r trond f o r llotorodora oohaofati, Slaok and 
Haablim (1961), on the other hand, fa i led to obsorre any laoroaae 
In the l a r r a l oaorgonoo of Hotorodora glroino lehlntflio, 1980 • • 
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• r»milt of t«ap«i«tiir« f luetnatton* 
Att«ipt« to dotoralno tlio t o t a l ncpMitodo f m a o ^ Rooo (1968)» 
iBdioatod that thoro mo a aarkod doolino in tho popolation of 
nooatodoo dtiriac My l^BS* vlioii tho muxtwmm a i r tovponitttro «ao 
aboiro 90®r f o r 26 daro* Rolativoly h i ihor pofiolatlOB mo roe ©••rod 
during ^^vly i9Bf» and ^nly IMO* «h«n tho toaporatnro ronainod 
a t 90®F fo r ton dayo and olovon days roopoetiToly* Moroovort 
tho prooipi tat ion during My i988» and My iOBO and i96a «ao 
8*6 i n ^ o t0*9 and inohoo roopootivoly* Tho doolino in tho 
poimlatioB of n«aatodoo during July i98S hmA boon nt t r ibntod by 
Rooo^to a ro la t iyoly highor tonporainro f o r • eonoidorahly loagor 
duration oonplod with laek of noiotnro* Lownohory ( iMi )9 notod 
tha t tho ooil tonporatnro a t 26^C favonrod tho population of 
££lSS&SBSi^ «o«H»plan in ooil around tho rooto of tho p o a ^ planto, 
Monotodoo dopond upon vator f o r tho i r novononto and ou r r iml* 
In tho ahoonoo of vator» oono opooioo diy out and othorsonrviro 
hut baeoao quioooont* Eictrono oonditiona of ooi l noioturo do not 
farour nany opAoioo of nenatodoo (vallaoo« i9d9)« Flooding 
aooording t o Broon (i98S) ki l lod root^hnot tt««atodo» SxooooiTO 
noiotuFB inhibitod tho population of Tyl»n^rhynohna m r t i n i 
riolding* i06«i on rioo and TylanoiioitepnfliMM aoutuo Allon* iOSS on 
ooyaboano (Rollio and ilohnotont i 9 8 f ) | advorooly affootod tho 
• l a b i l i t y of Hatorodora rootoohiottoif (tovio and Nat«i060)| and 
la 
Icmgvvltjr of PTntylgnelaw pro.1»etn« 3mBkim» t9S0 ( l l«mr« 1989), 
Da th« oth«r hand, th«r«> wr% o«rtat» speelMi thM* w f tmwmv^ 
bf liigii w m U t m I m U vis* iUUHiiiholiMi •wra—. ( •« ! Bi«da B u b , 
tftoa)» P t t y u i ^ p rnsmm t w s ) . 
Itotcrodera i lUtlSft (nmhlw^ tmd SlMkt f f ^ W H ^ i y 
•ciiipnotrtaMi Cobbt 19ia (Vmi 9«Ei43r» PolialHideftMl 
hoteroo«nhaHi« CoM», (Fvny 1983) mid l i f f f l^^f 
(de Mfta, 1980) Hlrvtinwim, t98t«^ 
Th« a o t i r i t l M of atm a lM a^i^raaly « f f«o t« i osdar 
MctrMie dry ooaditioii** Hataywlem itMitoeliieiMiia mv 
rapidly in p lo ts idiloh woro regularly I r r igated than R(m»irriiatod 
plot«» <Mil and Harriaony 1989), 1%o ae t iv t t t oa af mwHor af 
Bonatadoa Malaidoayna Haaia Oiitwood^ t94f (Conaii and 
Bloaa. t9«0) . H- SJEaEESfi Oiitiiaad, 1949, 
d inaacl . and rwto i^ iona ia (Oropiila a t a l , wata i n l i m t o d 
in tha aliaoaeo af Maiatare tlioacb ogga eeotd withstand diy 
eonditiona* Crittendan <1983), and Paaaoak (i98T) found tha t 
drying oat of a a i l a laa rodaoad tha ^ipolat ian af root-knot 
naaatoda, Kort and a*Jacob (1958), foond tha t tha danaga t o tha 
orop ana groat ly iaflooattod by ao i l aaia ta ia* Rhaadaa and 
Linfovd (1991), aaaignad Paratylanehna aro.ioataa t« a lav naiatmra 
to la rant olaao and thorofora, pointed oat tha t oontrol of th i a 
naaatada t h r o n g dvying oat of the f i e ld «aa nat paaaihla, 
AMordiag to Rawrer. (1989), P f i f a t y l e n ^ f pffhlyyypmi^^ff, Raavar, 
1989, a laa balmiged to th i a oatagary af nanatodoa. 
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AttMpt* to dotDniiiM tiM nlmtUm h9tw9m min^tmll and 
iiMiitade popalatlon gttr« eoiitr«di«ieiy r t su l ta* Hia«oiijC«lniB boA 
BmiUk (1960)9 fttlled to obtain rniy e ^ l m t f n hmtwmn i»ti i*f«ll wK 
tho pofMilatloii iBoroaoa In HOIOKOCTIIO IneoKnita ao r l t a . Chitwood 
and Otoifa, 10B2, Trtehodortia id i r la t lo l . Alios. tOSTf PftaSzl l toiaB 
braetmiraa. (Oodfrojft F l l t p jo r and SolmnnKUui stoeldiovoiitt941f 
and ryiymoao^lfff CTm^tW , IMS/x Wyff^ff^ftlWIfi ^^^Itf^^lyil lff 
DaddsTt 19089 a nigratoiy nsMRtedo naa an oxooption* Hortoii (1989)« 
OB tho othor band, oboorrod an Ineroaao In tho pofnlatlon of 
mSJiSS^* ' ^ U j ^ ^ P m ^ J^ EEElSjaaLe ^AIIob, 1988 ^ 
and Apholonehno aronao. iaot lan , 1S88* Ao anong tho noaatodoo 
ioolatod tho ra t io * of J«T»nlloo «a« hi^k^ t t^thoroforo, lod hla to 
mgirost that thlo vao the rooalt of an Inevofioo la h a t t i n g * 
S la i l a r ly liMroaood gall ing bjr root- taot on potatooo* (PatTi9fl948)| 
ineroaao In popalation of PltylenolWMi dlywol In oat ploto (Vallaoo, 
196S)t Ineroaao In hat<ming of Hottrodoia ay«uie. (Woiion ^obor» 
1924) m i p j o i r f 1986» and Hotorodoyy aohaohtll (Wallaoo. 1986) 
had boon at t r lbotod to h l | ^ nolottiro oontoat of tho oo i l i ao ^ 
foaal t of r«ln»fal l* flio l a t t o r finding* had b«if»B eonfirnod bjr 
oaiporlMonto aado nador eontrollod oondttlono* Tho gal l ing of 
toaato rooto wao high ooao«^oro botooon 80 pmr eont to 80 por oont 
fftold eapaoltr (Oodfror, 1986)» Foaooofc (198T)9 obsorTfid 
hlghoat otirTliral of root-4aeiot larrao a t 29 por oont of f to ld 
• ft 
oapaolty and poor at 10»T por oont of f lo ld onpaoity* Johnaton 
(1988) g notod hlghoot onrriirftl of rylonehoitm>chno nartlni> in m 
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r le« f i« ld a t 30 pmr oent io 40 p«r omit iMivtvm antf rmry poor 
a t 11 por oent and a t aatarat loa* Collia-Ooorge and Blake 
obaonred optlMw expalalon and aot i i r l t r of Angqlpa a«roatria* 
(stoialwoh, i m ) r t l i p j o ^ t 19S6, larrao a t abovt fAold oapaeitsr* 
Wallaoe (1964), haa aitanarlaod hla wot% ^ the iiifliiaiio« of so i l 
an Cotlon on tho ••arii«ao« of l a i rao trm tho oyat of Hotorodera 
achaohtll and aooordlni; to hin , tho oaorgonoo of la r rao was 
relatod to tho d la t r lha t lon of vator In poroa* 
I t la oloar f roa and t«Mo I (appendix)« that thoro 
had boon an Inoroaao In tho population of Hoplolalnw mrmmi 
tho roota of wuico ooodllngo at a l l tho tonporatiiroa a f t e r one 
•onth of lnomilatlon» alillo fo r Heilerie<mowoido« 
Hellootylonohna tho Inoroaao In the popalatloa nee ehtalaod only 
a t 20*, 28® and 30®€• Tewporattirea botwaen 10® and 80®C worn 
•oot faTonrablo for tho Inoroaae in tho pepolatleii of the three 
general opt lnm being a t la eaoh oaeo* When popalatloa 
TOO aaaeipkl a t tho end of the th i rd aoatht the nuahor of aeaatodoe 
rooevdrod «ae below tho i a l t l a l popnlation exeept a t 28*C f o r 
Hop^oj^ ft^ Wfffft ^ f o r noaiorlooaoaoidoe and aO*C f o r 
Hollootylonchaa* The popala t lm of the ^ i rea gottere heeeao loiw 
tlMM the e r ig iaa l popalatloa a t tho oad of tho feartfc Boath a t 
a l l the toaporatarao* No aoaatodea wore rteovoivd a t tlie oad 
of f i f t h aoath* Atteapta t o roooTor tho a«B»todee l a the 
enbotqaoat aoatha < fai led* 
i 
' •ji*] 
Flf • 3 and tAbl« 2 (A|>poiidlx) show that th« mrvrac* <»f 
Iloplolaiwiw l«olat«d wn» 240 l l» «t 10,16,80, 
85,30 And 40 p«r oent aoistnrv respvetlTvljr, a f t « r on« Montli 
of Inoeulatiwn of mani^ o eaodlln^s with thr«« hVBidrad aatara 
•peeimna* A a l a l l a r t«nc1enoy wna obsarrad f a r Haaterlaonawoidaa 
and Hal lootvli^nghna * In tha aeo<»id aontli, f a l lair tag lMie«latla«, 
thara ima a fiirtlif»r inorense in tha pepwlatlan af tfeia thraa gmmrm 
of naantodaa apaelally at 1R,20 and 35 par aant aoiatiira lavala , 
axoapt for Hemlcrtcone»old«*a at 15 par aant , htghaat iMilai a t S5 
par aant* Tha nniibar of r?oplal»lwwai. F^aiorleafnaiwatdaa and 
Hallaatylanchna iaolatad at 25 per aant , at tha and nt tha aaoond 
wanth, waa 3073, and 19fM) raapaottraly* At tha and af tha 
third aanth, a daalina In the papulation wna in i t i a tad whleh 
eontinnad t i l l tha and of tha fourth nonth a t a l l tha aa ia tara 
larala taat«^« Hoiravar, tha raapansa at d i f f a r m t aala tara l a r a l s 
variad* Tha nniihar of ifoplolaiiroa iaolatad a t tha and af fourth 
nanth at 10,15,20,?5,90 aim! 40 par cant noiatara la ra la was 0 ,M8, 
327 ,447 , 30 and 0 raapaetiraly* Finally at tha and of tha f i f t h 
Ronth, no naimtodaa ware raoovarad* Tha raapanaa af iranieriaoifano^dj 
and Hal ieatrjlanehtta waa aaaantial ly tha aana aa that af Haplelainwi 
axeapt that a rm at tha and of f i f t h and tha aixth nantha a fav 
afHieinana vara reaorarad* 
PilEuraa 4a and 4h and tahla-S (appendix) ahaar tha aaa«anal 
f lnatuatiana in tha papulatian of Hoplolainwa. nanierleonaiwldaa 
and Haliaotylanahaa. during imi3«>5n in alx winiH> oroharda* 
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G«aerelly •p«aklng, the pofralatien of th« three xeaera reaalned 
low throQ^OQt tiM year in Dlggl road aoil* The imiNilatlOB of 
the three gonera wae high dnriiig July in Ahdullah Kail , Tie tor la 
Gate and Harris Road soils* Moreover, the popralatlen of 
Hoplolaiwtts was high in Shaimhad Markett Heaiorieoae«eides in 
Shaashad Market and Wasir llansil soils,whemas^ths popttlatioii 
of Hoiiootyleaohtts was poor in these two looal t t ies* Dnriag 
August the population of the three genera was h i ^ in Ahdullndi 
Hall , Marris Eoad and Shamshad Iterkot soilsf vhertas ^ o 
population of Hoplolaiaus and Hewiorioonewoides was high in Wasir 
Mansil and of Heaiorio«meuoides and Helieotyl«ehus in Tiotoria 
Gate soils* Itering Septoaher, tho population of the thrso gwaora 
was high t o aoderato in a l l tho looa l i t i e s ozoept f o r Hoplolaijans 
ih Marris Road and Waair Mimsil} Bewierioonenoidos in Victoria 
gate and Marris road and Beliootyl enohus in Wasir aansi l and 
Viotoria gate* S ia i l a r trend was ohsenred in Oetohor and 
Noreuher* In Deeenber, the population of a l l the three genera was 
poor in a l l the looal i t ies* In January ae well , tho population 
of Hoplolaiaus hod been poor in al l the looal i t ies* TIm population 
of Henioriooneiaoides however, was Moderate in Tiotoria gate, 
Wasir nansil and Shaushad Market and of He 1 icotylenohns in Viotoria 
gate and ShaMshad M a r k e t * In February also the population of tho 
three genera was poor in a l l tho looa l i t i e s oxoept fo r 
HoMiorioonoMoidoB in Tiotoria gate, Marris ro i^ , Shaashad aartcot 
and Wasir nansil so i l s and for Heliootylenohus in Tie tor ia 'ga te 
and Wasir nansil soils* ihiring March tho population of Hoplolaiaus 
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waa hH^ in ^-terrls roadt Vietorla ^ata and wasir aaas i l i 
H—iorioonawoidaa in Tiotorla Marria ftcwd, Stowliad aaricat 
and WaBir nanailf v<4iila ttiat of H«l icotylanehna in Vietarla gata 
Marria rand and vaair nanail aoila* In April tha fKinP«tati<m af 
HopIolaiwBa vaa high in Ahdallah ha l l and r t e t o r i a gata aa i l s 
ahi la that of Hoiaierioonaaoidea and HaliaotylanahBa la Ahtellali 
ha l l and Yiotaria gata raapaetiyely* Daring Mqr tba pafttlatioa 
of tha thraa ganara waa again high in Abdallah hal l* Tla ta r ia 
gata and Wasir aansi l and that of Hoplolai«tta «id Halioatyloiichiia 
in Marria road aoil* During Jtme tha posmlatlon af a l l tha thraa 
ganara in a l l tha loaa l i t l ea had haan poar* 
Pignraa 4a and 4h and tabla<-4 (appaniix) ahaw tha papulation 
djmaaiaa af tha thraa ganara of n<»atadaa in alx aanga araharda 
daring i963«64« In Piggi road a o i l , tha popalatlan of tha thraa 
ganara vaa yi r toal l j r low, throughout tha y««r» Tha papalatian of 
HaalolaiaBa and Haaiericgpoaoidaa had baaa high daring Jaly la 
Ahdallah hal l and Victoria gata aoila and that of Hal icotyl wtehaa 
in Ahdallah hall« Tiotoria gata and Shanahad aarkat aoila* Aa 
oJ.ihe.So. I 
a raanlt of hoayy raina during Aagaat tha praaaaaiag^waa not 
poaaihla. Daring Saptawbcr, tha population of tha thraa gaaara 
aaa high la a l l tha l aoa l l t l a a , axeapt Haaiarlaanaaoldaa l a 
Tlatoria gata aoll* Daring Ootohar no data aaold ha ea l l aa t a i 
f roa Ahdallah h a l l , Shaaahad aarkat and Vasir aanall* Rawayar, 
In Tlatoria gata aa l l tha popalntian af a l l thm thraa gaaara had 
haaa poorjvharaaa l a Marria road aoil tha popalatlaa •t Hoalolai 
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norlag tli« poimlatioii of a l l tli« thrs* gtmrm had 
b«flti liiifh In Abdnlltth h a l l , <rieteria gata anA tterrto naad aal la* 
The pajmlatlan a t UsHSB^OSS^Ot « 
hlgk in SlMHUhaa Miricat and waslr nansil* In Daeaatert tlM 
jiapnlattan af Ttaplalaiana hud lM»en high anly In Waair M n s t l i 
nwilcriaon—oldaa In Ttotar la gata and Waatr nanail an€ 
Haliootylanehna in T le ta r ta gata, Xn Jamtasr tha p a ^ l a t i o n of 
"•glf l^HiW nawieriaonawoidi^a had haan high t a nodavata in 
Shaaahad naslcat and Wasir nansi l i nalieotylanahna in Marria vt>ad 
and v a s i r nanail aoila* Tha popolatian af Hanlalainina in 
Pahmary traa high only in Ahdallah ha l l i Ha 1 iaotylanohna in 
Ahdallah ha l l and Waair nanail* Tha papnlatian af 
Waaiariaonanoidaa had haan poar in a l l tha l a ea l i i i e a* 
Daring March tha papalation af tha thraa gan«ni had haan high 
anly in Tia tar ia gata aoil{ aharaaa* in tha ranaining l a«a i i t i«a 
i t aaa paar axaapt f a r Haalalainna in Ahdallah h a l U Ifey 
and Jana had hacn anaaptlonally dry aa a r a m l t af i t i i i^ t tha 
papnlation «aa •avy poar in a l l tha l aaa l i t i aa* In aana af the 
l aaa l i t i ea« not airaa ona nanatoda aaa raoorarad* fahlaa 3 a and 
4 a (appandin) ahoa, t ha t ihm data U a t a t i a t i a a l i y a ign i f i aas l* 
I t ia a laar f ran tha tihla i tha t in i98t«e8 tha t a t a l 
papal at ion af tha nanatadaa in aix nango oroharda had baan high 
to nodamta daring 4ttly and Angnat* vhamarar tha naiatwra 
paraanta^ra rangad hatw^an 20 ta 90 par aant and tha tanparatara 
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tvaperntnr* and nolettire was operating, Paring S«pta«l>»r and 
net(»b«r a lso tha popnlation hmm l i i i^ t i ^ e r t v t r tbe Motatura 
pareantaga rangad batwaan SO t o 30 par oaat and taaparatvira 
betwaan 18 to wltli tha axeai^tion of w«str m i i s i l and O t i f i 
road aol la* Althoufli naar op t iaa l oondltlosa pravsi lad durlBC 
Hovaiil»ar, tha population in a l l tlia l o o a l i t i a s was r o l a t i r o l y 
lav axeapt in Abdullah ha l l and Victoria gato so i l s* Oeriag 
l>aoaalMrf Janaary «nd Fabroayy the popalation had baaa poor in 
a l l tha l e e a l i t i a a mcoept In Jaimary and February in T i e to r i a 
ga ta , dnrlnff Jamiary ia Sbaashad aarlEat and darii% Fabmaiy l a 
v s s i r wan* 11, wbara i t had been nodarata t o high* In tha 
local I t lea aiatod abora, tenparatare was apt^roaohing tha optiiMil 
un-
raaca and tha itoiattiro vas not Tary/f«foanibl«* no r ing March t h s 
population had baaa high In Viotoria gat a , waslr a a a s i l and Marria 
road ao l l and poor in Abdullah h a l l , Shanahad saxkat and Diggi 
road, though nearly opt inal oonditlons pravailad* f a Apr i l , 
the tanparatara in a teoat a l l tha l o o a l l t i a s waa optiawi bat 
thara had baan oonaidarabla d i f f a raoa In ao ia ta ra ooateat of the 
aoi l* whereovar thare had be«n an inorMuia in tha iioiatora 
e<mtetit ^ the popalation e i t h e r r e f i n e d tha aana o r thara had baaa 
an iaaraaaa* In plaeas I lka Harrla road, '"Hhaaahad aarkat and wasir 
• a n s i l thera had been a daoraaaa in tha ao is tnra oontant of tha 
a o i l , r eaa l t i ag in a daoraaaa In tha popQlatioa* 
In May thera had been a l igh t iaoraaaa in ao i a t a r a eaa tea t 
In a l l tha l o s a l i t i e a beoanaa of a l i gh t prooipi ta t^aa ahisli 
iS I'J 
rmralt«4 in Inenma* In th« |H>i)tilAtlon« IHtrlag 4mm9 tiM 
twm(mminvtt •xe^e^lvd t h « optlnftl l i n i t a a»dl th* motmtwrm emtmwft 
liooftM rmry Imr r^siiltlag la Mftrk»4 dMltmi tm tli« pnfnlmttmk 
in a l l Um I m l i t i a a , 
Tablo S tO^mm timt tlt« to ta l popnlatton of tlui ii«witodoa ia 
• ix aango oroharrta, ^ r i a g ^ l y hmd bene i» Altdtollidi 
Hall* VIotoria goto f i ^ f^mmlhiiA aailcot mm in tlioao looa l i t i oa , 
optiaal oonditioiia f o r toMiwriitiire and aoiatinro ^^vmtlod* ^vovor , 
in Harria road and nigg[i rond, tiio popnlation had low as m 
raoQlt of low noiature oontoat and in wastr wmail booaoao tho 
aoiatoro o<»it«Bt «9ce«#dod tho oiptlami* In Attgnatf tlw fnroooaaing 
of tha ao i l vaa not {loaffllile doo to hoary mtna* Onrlng SoptwalMr 
of aoi l 
and Ootob«r» oHoroirer tlio prooof^ainiAaa poaotblo oad tlio 
tonporataro and noiatoro woro noar IA0 optlaal nungOt tha popolatio! 
ofia liialit vftoroaa, in tho looa l i t i ea v ^ r a ^ o Moiatora e<HitoBt oaa 
oithor bo low or alioiNi tho opttmil mniOi "^o |io|NilatioB oaa low* In 
Ootohor tho population in Viotoria icata waa poor althongh optinal 
oonditlona proirailod* IHirinjr f>?ov«tihor» ^ popnlatton had ho«a 
h i ^ in a l l tho looa l i t ioa , oxoofii in Digit road aoil* la Doooahor 
and Jammryt tho tonporatnra m ifoll aa tho iMlatnro 
oontont of tho aoi l of noot of tho looal i t ioa was low raonlting in 
low population in thoao looal i t ioot oiRiopt • i o t o r i a p i to and 
^aair wmail in n«o«ahor and w ^ i r nanail md 81iaa»had a»fltot in 
«lamiary» whor« i t waa noderata* In rohnarsr, tho toaporataro 
aa wall aa Hio aoiatnro oontont «on» loo in aoot of Um looa l t t loa 


































































































































































































































































































































































































































































f a T o i i r « b l « I n a l l t h e l o o a l l t l e s u t i e r e a a t h » • o t a t o n o n l y 
I n A b d u l l a h h a l l a n d V i c t o r i a g a t e , r s a u l t l n g I n a n I n o r e a a a 
i n t h a p o j K i l a t i o n o f t h e n e i i n t o d a a i n t h a a e t m o l o e a l l t i a a * 
D u r l n f f A p r i l * May And «Tt}n«, t h e t m p e r a t u r e w » a h l i ^ a n d t i M 
R o i a t u r e c o n t e n t i m a l o w a n d a o « n a t h e p o f M a l a t t o n * 
F i g t a h l a - f l ( a p p e n d i x ) a h o w t h a t w h a n r o a e p l i o i t a 
w e r e I n o o n l ' ^ t c d n t f^  d i f f e r e n t t e M n e r a t u r e a , w i t h 9 0 0 a p e o i M O B S 
W o p l o l n t w u B . a n i n c r e n s e i n t h a p o p n l a t i m i w a s a o t o d t o a 
• a r y l n f f d o f r e e a t a l l t h e t e n f e r n t u r e a a t t h o o i ^ o f t h o f i r a t 
m o n t h * A t t h e e n d o f t h e a ^ e o n d s o n t h f v r t h a r I n e r o a a e i n t h e 
p o p u l a t i o n o f H o p l o l a i w u g v n a f o u n d a t 2 0 , 2 5 a n d 3 0 ® r , T h o 
n u a b e r o f n o p l o l a i w u a i a o l n t e d a t e a c h o f t h a a b o v e t a n p o r a t a r e s 
w n a 8 0 2 , a n d S O ? r e a p e o t i r e l y * A d e e r a a a e i n t h a p o p u l a t i o n 
^ ^ o p l o l f t t a w a w a a i n i t i a t e d a t t h e e n d o f t h e t h i r d r i o n t l i « h i o h 
o o n t i n U A d t i l l f o u r t h n o n t h a n d f i n a l l y a t t h o e n d o f t h e f i f t h 
n o n t h n o n o m n t o d e a w e r e r e c o r e r e d . S i g n i f i e c a i t i n o r e a a e i n t h e 
p o p u l a t i o n o f H e w i o r i ) p ' > n » » o i d e a a n d I f e l i c w t y l e o o h u a t o o k p l a c e a t 
2 0 , 2 5 a n d 3 0 d e g r e e a C , a t t h e coid o f t h a f i r a t n o n t h e h i i ^ 
f u r t h e r w e n t u p i n t h e a e e o n d r iOBth a a i m a i n I l 0 f f l 0 l a i i i t t , f f « 
H i g h e a t i n o r e n s e w a a n o t e d a t f o r a l l t h e i v « n e m | a t t h a 
e n d o f t h e a e o o n d n o n t h * Tn t h e a u b a e q u e n t a o n t h a t h e p o p u l a t i o n 
b e c a n e l o w a m ! a t t h e e n d o f t h e a i x t h a o n t h n o B e « a t o d 4 i ^ w e r e 
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Fic« 6 and tiibl«<-6 (appendix) show t ^ t mt thm •iid of 
f l n i t aoatli follevinft Inootiliitloii of tli« plnm^ mt 
atx d l f forent notstnr* ii«ltlMir of tho tbroo gononi voro 
roooTAr^d at 10 pmr cent* Tho liicr»eo« In ttio |m;i«l«tioa 
at 15 ^ r onat wr« vory l i t t l o * a t ^O por ooiit tlioro 
ma a ollffht daonMao In tho popalntlon of Ho t i lo l a iw . oliorooo, 
thorc vaa a eonaldsniYtlo inereaae In tho |iep«latl«ni of 
now^ort|aone»oidffa» At 40 por cent mo la ta ro lovol tlio pofnitaticm 
of n i l tho throo genora waa eonalderably doeroaaod* Ttero 
ono a aar'-od Inorease In population at 20 imA 35 por eoiitf 29 por 
oont bolne tho optimn* At the end of tho ooeoad Mmthf fvr thor 
deollno In tho population at anrl 40 por oont laaiotiiro iovolo 
woo notod* Tho population at IS, SO and 35 por oont «oiat«ro 
l«¥«lo on tho othor hand, Inoroaaod oonaldormhly* At 
por cent »olattar« lavol tho population of ftenlolaiimo. 
HowierloonowolUoa and llollootylmohoo voo 1362, 1968 and 989 
roapootlTely. Doollno In tho popolntlon mm oot In a t tho 
•ad of tho third aonth to a Tory graat osctont, tHongb tho 
popalatloa of noplolalwao mo RSI, of Hoaiorlomowoldea TM 
and sf Holiooiylonohoo 605 a t 35 por oont aototoro SoyoU 
At tiio end of tho fourth mmth, thoro ««• a oonaIdorahlo drop 
in the population of HoplolaiiyBO and H o i l ^ t y 1 eno^o ohilo tho 
drop In Uio popnlatlon of irf>«lcrleoBo»oidoo woo not oo 













r«ooir«r»d at d l f fvrmi t Motatnm l«velii and m rmry tmm a t 28 par 
oant Moiatnra laval* Final ]y a t tha and of tha a lxth month no 
naaatodaa vara raaoraraa a t any of ilio aoiatvra la ro la taatatf* 
rignrao Ta and 7b and tab la T Cappandix) tbo popnlatioa 
dynfUBlea of tlia tbraa ^oBora of nanatodoa tnm mwmmA thm rooto 
of roaa plant at dnrlne t96;!«63» Tha popnlation of itoploiaiwtto 
had baan nodarata to high In a l l tha four looa l t t ioa fron J M r 
to Oetobart ax<)apt Abdullah hal l dnrtng M y and (*etobar* Tbo 
popQlation of Howlorioonewoldoa had baan aodarato t o h i ^ dnrlnft 
Anitttat and Saptanbar in Abdullah h a l l , Victoria gato and Botany 
dapartnant^wblla in ^wianinffi bath abil« dnrimt Saptonber wily* 
S in i l a r lp t tha population of Hoiiootylanofaaa waa nadomto to 
h i | ^ in notany daportnent, Victoria gato and 'fvianittK iMith aoi la 
during Angnat to <")otob#r and in Abdnllah ha l l in Angnat and 
Saptaafhor* Tho popnlatton of the tbrao gonora had baan p«»or in 
tho raaaining aontha oxoopt for Hoploiai—o in Abdnllnh h a l l , 
during April! ^ to to r i a gato dnring April and Mayf fNriiMiing bnth 
daring Noraiibar and f o r Hanicrioonanoidoo dnring April in 
Abdnllab ha l l md during Nombar in Shawbad mirkat* 
Figuraa Ta and Tb and tabla d (appondix) abov thmt dnring 
July , ifms«i«4, tba popnlation of Hoololaiawa fwm aronad tha roota 
of tho roaa ptenta had baan h i i^ in n i l tba four looa l i t ioa 
oxoopt Abdullah ha l l in 4uly» Tbo population of Haniorio<monoidao 
had baan nodorato in Tiotoria gato and fhrinuing both^nliarano^ 
tho population of Tlolicotylanohua had baan aadomto in Botany 
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pofmlatiea ef th» ttir»e i«it«i« haH hmm mo^mmtm t e high In 
ftll tli« l*«Milfttf»s •xrtAfti f o r !fggiiertooii«»«it4— In Botany 
depftrtmmt* Coring fi«i>t«Rl>er lh« i^ifiMssiBc of thm s o i l mm 
net peaailil* ^ t e li««v7 rains* hm | i l«t t» fXoikleli 
in Tie tor ia dnrfng Oetob«rt th« i«oliitl«M «eiil« not hm 
Mitfn* In Vtm r«nfitning l o e a l i t i M tiM p«pwl»tton 9f Uwslnlatmim < 
mA ta Swii^iag 
hdth. In th« popalatien ttf tloplelainitt fund 
Itolieotylanchttt wm hi i^ in a l l Immlitimmt «ii«f«M th« 
pofNilfttion of ltef^iorieen<taoid<Hi warn poor* flarine Doooa^or* 
tho pojNilfition of a l l tho l^reo i w o m ka< teoon poor in a l l tlio 
looa l i t i ea oxeopt fo r i ioploloi— in f)oe«flibor in Tiotor ia sato* 
imrinn Haroht qui to a h i i ^ imidkor of neaato<loat holonfflnt to 
tho thro* soROfii was rooevor»4 froM Botai^ dopartaontt olioroaa 
tho roooip«ry of and n^lffrtftymffoMlff ~ 
• i o t o r i a gato soi l* Tn April» tho popnlation of Hoplolaiiiwi 
and noniorioononoirtoo wao no^orato in Tiotor ia nato only. In 
tho niMiinlni; nonihot ^ l y a tmi nonatodoo of tho throo goiwra oon: 
bo ioolatod fron tho four looal i t ioa* TaMo ffo* Ta and Ha ahov 
that tho data io o t a t i s t l o a l l y sii^ifioaBft* 
Tahlo 3 ohovo that tho to t a l population of tho Miroo ipnefa 
of noaatodoa, dttrlan t ^ S ^ S had hoon high t o nodorato in .liily 
and ootohor in a l l tho four looal i t ioo aa tonporatnro and 
•o io tnm oonditiims irsrs noar tho optiami* Dnrteg Hovoiriior« 
a dooroaoo in tho iMiiattir» oontont took plaoo ohioh rooaltod 
in the dooroAso of the population in a l l tho l ooa l i t i eo . In 
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DMseaber, Jamaiy and r«bnmiy» lov noistttfw emiplM with 
tMiperfttfir*, adv«ini«ly iall»«need tli« popnlattim •t tiMi UMMitodM* 
Darinc Mareh and April , tlia tmiiMiratiirB and tlt« natattira oantiMst 
vara again near tha optlaal oonditlima in AMnllah ha l l i doriag 
Maroh in Botany dapartnant and ta r ing April in SHviMinfr Imtli and 
Victoria p,at9 imd oonsaqnaatly thnre was an ineraaaa in tha 
popalation. Daring May ai^ June tha tMparatara had haan h i ^ 
and Roiatnre content too low aa a reault af which tha population 
of tha nanatodaa waa alao low^exoapt Viotaria gata in May, wher« 
hoth taaparatnre and noiatara eoaiitiMia vara naar tha optinal 
nag** 
Tabla 4 aho«ra that tha to ta l popnlatien af tha naaatadaa 
during Jttly and Angnat of 1063-64, f r e« aronnd tha roota of 
raaa planta* had haen h i | ^ in Botany dafArtnant* Yiotoria gata 
and f^wiMiing hath and nodarata in Abdullah hall* Bne to haayy 
mina tha proeanaing of tha aoil waa not poaaihla during 
Baptanhar* In Oetobar tha popiilati4»i of tha aa«atO(taa in 
Abdullah h a l l , Botany dapartaant and Swimiing bath aol la had 
baan high to aodarata; wh«r«aa no data ooald ba eollaotad f ro* 
• i a t o r i a gata daa to tha flooding of tha planta* noring 
Noraabar, both taparatnra and! tha noiatnra wara fawonrabla 
roanltlng in high popnlation of naaatodaa* Daring naoanbar and 
Janaary, both tanparature AIML aois tara wara INIIOW tha optiaal 
conditions, oonaaqnantly tha raoorary of tha nana to daa waa poor* 

Th« pofNilfition of til* nmRRtodes d u r i n g Feliniaiy, I i i k I I i « « i i 
nod»nite in Abdullah h a l l , Botany (tofuirtiMiit SvrlMiing Iwl^ 
•e l l a and high in Vtotorla gatft* In V^roh tho j^fmlatlon tauA 
boen high (ncoopt Ahdullah hall.i»h«r«»a8 la Aprilt oxoopt Viotoria 
gato, the pofmlAtion had bf»«m poort In ^fay nnd «f«ino« tho 
population had haitn poor in a l l tho loeal l t lea* 
So f a r tho atudles on tho poiMilatlon of nMiatodoa haro boon 
confined v l th individual popalAtion rathor than alstod fMpalatlon 
on Tarioua gonera* t t haa alao ht»mn notlood that population 
ohangoa aro govonied by faotors frtileh favour population liwrvaao 
or thoao iihleh retaiHi th« Inoroaao* Thaao faotora nay be 
donslty-lndopondont or donsity-dopendont fSnlth^ l ^ S f Nicholson, 
Andjmrtha and Blreh (1090), bollerod that donaity-dopondont 
faetora aa «M«h do not oxiat and a l l tho fantora aro donalty^ 
dopondent. Rxoeptlng on« exnnplo of relntlimahlp botufoon 
population alKo and aex r a t io , (Hotorodora avenao by Llndhardt, 
i'>6i| and '^teloldogyno app* by T r l n n t a i ^ l l o u , 1966), Infomation on 
donaity-doj^Mlont faotora in nonatodo population la vary l l t t l o * 
Chapaan (lf)59), fonnd that tho growth of a l f a l f a and n ^ -
olovor vtnm wrkodly rodnood on Inooulation with Pratylonohua 
ponetrana alono and alan with i t I r a t io of ponetrana and 
Ty 1 anoho rtiynchua wart i n ! in irreen houne oxporlnonta* f • nmrtlnl 
alone did not advoraoly influenee the growth of oi thor of tho 
plants* The Inoreaee in the population of P* wmetrana 
AT) 0 
qnl te hlgii wtien alone* as wf^ll as iditMi in oonbtnatlon v i t h 
T« fnartlni* Ty 1 t»nchorhynohu» otli«r hfui4, 
reproduced rendl ly on rrKt-clovor nrnl p<M»rly on a l f e l f a * hovarar, 
in ooablnntion with penetrnna tba Ineranaa hardly axoeedad 
norft thnn l o to p«»r cent m B«ieh I t did wlian i t waa alana« 
" i^nr and ^t l roh-namri m>rklm with aisead pofMilatleii 
^^ oldojiyna «pp« oonoludad that sone speclea ware dOMlBaat 
oyer the o t h e r s . 
fah lo ]Mo*5 shows thnt the popalntlon of Haplelaiama beoaMa 
two to tonrteen ti!M« vhan the aango plants were inoenlated with 
noplalttlawa nlone or whan in any of the eonhlnatlona taated* 
'^ he optlnum popttlntlon of nop lo ln l i^s waa obtained at the and of 
the th l td r^onth In n i l the cotnhlnatlonst whereaa in plnnt» 
Inooulntad s i n g l y , the optiiiui!i poiwlntlon renelMd a t the «id 
of the second month* 
The popiilatlon of T!esilcricone»^lt1af. on the other hni^, bcoaMi 
one -tnd one h r l f tlnei; to three t imes , when alone or whan i t waa 
one third or one h^-slf* TTowpyar, whan It waa one fourth , the 
population e i t h e r reitalned the snne or there was a a l la l i t daereasa* 
The optlRnirt population of Hoji^Aerlconei»oida^ waa noted at tha and 
of the aecrmd nonth e t a l i the conhlnntitma and whan i t waa alona* 
The papal nt Ian of !fol Icotylanchos hoowsa f iwe t o a ix tiviea 
when alone or when i t wrss one ha l f or one third* The po|m1ation 
rewnln*»d the sf^ne In the remaining emibination* Tha ept inra 
population of Heltcotylenohua renehed at the and af tha aeoaiid 
nonth in a l l the aonhinetions aa wel l aa utian i t waa alona* 
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Tioplolalwog ootilO not meoTftred at th« ttnd of tiio flftti 
fioiith whiwi It W0B «lon<»» in vnrlowe eo»1iln«ti«HM and 
«t tho mn^ of this this n«|»wlfttlon of HoplolatiMa 
roBialnod to throe tl»s«» their original nnii^or. Wlttwatoly 
at thn RS^ of th« sixth month TloplolalBnia ootild not hm reeovero<!« 
Stiiilarly, HowtorleoneBKiidos and T?ol Icetyleno^qa were not 
re©over«»l fit tho ©»<! of th« fifth month «tif*n alofio, 
whan In eomhlnntlon, thoy r>«r»lsted opto th<» ©ad of tho fifth 
nonth* 
Tallin No»6 ahows that the i>oimlatlon of Ho^ plolnliwiii HeoMio 
thrift to aljf tliwja whon th« roao plants worm Inoenlatiid olthor 
alono or In any of the oonhinatlonft* Tho ootlmai pofmlatlon 
HSSl&lS&SEE* 'Iw cfwihlnatlon with fToiilorloonowtoitfo« aiKl 
Hallootylonohna ro^ ohiRrt at tho and of tho third siontht rhon it 
waa alono, tho pofnilatlon rf^ aehat! tha optlnraa at tho end of 
•noond month* 
Th«» popnlatlon of fTawlcriocii^woldye l»o©»«o two to throa tlaioa 
irtion Inoonlatad alnrly or wh<»n It wna ona third or ono half, 
whoraao at tha ranalninji rntlo thaiv wna not wneh of dlfforeaoa 
and alwoat tho original nnmhor w«« Maintained* Tho optlmn 
population reaohod at the ond of tha aoeond nonth whoa It was 
Alnno or when In on<f third or one half eonhlnattons* ^ tho 
other hand, tho population of FTollcotylenohwfi hooano two to three 
tlttoa In all the eonhlnatlona* The optlmni population of 
Mellootylenohoe. In all the oonhlnatlone toated, renohed at 
the ai^ of the aeoand month. 
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The lnor«a«# In the popnlntlon of Hoplelalimt was «ix to 
fourteon tinea{ newtorlcoBewolciea two to three tineo and 
Hellcotylenohne f ive to six tinea on annfot utiereaa tho Inoreaae 
of the throe genem on rose wna throe to aix t inea , t«« to 
three tlw^a an<< throf» tinea respectively* ^ e n at tho end 
of the f i f t h Month, a inrpie nunher of nenatodoa peraiated in 
tho oaae of naniKOf t^hereaa there ima hardly any poimlatlon in 
the oaae of roae« 
1 
d i s c u s s i o n ^ 
Th« oardlnftt te«p«ratnre» ©f cer ta in plant pmrm»itie n*««tod«t 
hnve b««ii ta1ralat«d by waiinoe (f<)69)« Aoeei^itif to litii dirf«r«a% 
ae t lT l t i ea of nonatodea hav« <1tff«r<«t t« ip«mt«r« r«qalrBiMint«» 
and aome of than am inf litaiiead tlia liMt en «lii«ti t1i«y ara 
dareloping* Tha aga of plnnta, i t a dagrea af a ta r ra t le i i and 
d i f fa r tmi pofrolatlon of the anna apaelaa» harra dtffar«ait taaiparatnra 
pa4]iil raaaiita • 
Fignvaa 2 aad 8 and tablaa t and 8 (appondlx), show tha 
a f f a c t of f i r e d i f f e r e n t tempemtnrea ation nango and raaa plants 
ara inoenlatad with thrae hundred apaoiaana af aaeh^Wplolaiwaa ap** 
Hawieriaenctioidea ap. and BallaotylaiM^ma ap« Optliras tneraaaa 
in tlM popnlatloB of tha ^ r e a gaiiam oeeiiiia Hativaan 88 to SO*G 
a f t e r two Months of Inomtlatlon, wheraaa a t tha reiialnlng 
tenparatnreaI thare la very l l t t l a or no iaeraaaa* HoweTar* In 
tha laolatlcma atade in tha anhaeitient nonthat a deorease In tha 
popnlatioB la recorded a t a l l the tempamtarea and a f t a r f l r a 
•entha na naaetodea ara reoovarad* ^ tka (ttliar l tmd| ahaa 
naiMtodaa of eaoh of tha thrae ganara ara inmafar red la pota 
eantainlng a t a r l l l s ad annd and wlthont naago or roae pi ant a , tha 
population dactllaaa rapidly even a f t e r ona wmth a t a l l thm 
tanparatarea (Table appendix) • 
rw 
Figaro* 3 and 6 and t«t>le« 2 and 6 (opp«ndix) •how tha t the 
optlnms iner»A«« in th« iKjpolatlon of the throe ftonero oeoars 
between 90 to per cent aoi«tnre l e v e l a t the end of the two 
fsonthe both in the niingo end rose p lants m in tbe oMe of 
•spertwente wade on the e f f e c t of tenfieratiiree (Ftgnree 2 miA 8 
and tab le 1 ftn^ of «pn«ndl*). At 10, 80 and 40 per eeni 
iK>i«tiire 1 m l no nenatodee are reeowered a f t e r four aonthe 
of Inoetilation,' i#t«v»AB, f o r the oerreepmidiiig periods a t the 
regaining noiettire l e r e l s the pepulatiemi ef geaiorieonwiwidee 
and Hel ieetylenohite, l e one th i rd of t h e i r ortglMil popnlatlon. 
In t h l e ease alee^ a oonetdemble deereaee In t!ie popalattoii 
i s 
Of the nenatodoe/reeorded in the aheenee of both the hoete even 
a f t e r one nonth of inoeala t iwi . (Table iO appimAix)* 
Figure* 4a, 4b and 7a and 7b and table* 3,4 and 7 ,8 {appendix) 
•how the diimial population ehangee of Hoalolaiwue. HeaiorteoneMoidee 
and He 1 iootylenehtts ep*, f o r the years 1962 to 63 and 1063 to 64, 
froR s o i l s obtained f o r nai^o froK s i x and f o r rose f roa f e a r 
d i f f e r e n t l ooa l i t i e s* 'The popnlatiim iaersase* where^iwr the 
teapemtnre and noiatnre reaeh the optiMm wis* SO^ to SO^ 
SO to per cent* i>arini; oer ta ia a<mths aad with both the 
hos t s , the population density in aesoeiated with r a in f a l l or 
with a r t i f i o i a l i f f i g e t i o n , (July , Aaisiwt, SepteiriNir* April and f o r nango 
Mtty and SeptMiber raid Noweaber l"63«6i/aiid Septeaber 
iQ62«63, and An^^st i<>63«64 f o r rose)« mA thus sapports the 
•lew of Parr is ( i94S), and Roll i s and JeimmtOA (195T), Besides, 
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a s l ight Inoreaae in the population, dorlng F«brtiary and Maroh 
for aango and duriii« Maroh and April for roao, dnring 1962«63« 
•••n tmdor anboKj^ptlMl condltioiui, oan hm attrlbtttad to the 
• t i m l a t t o a of root growth of thoao p&aato daring theao «nntha» 
I t i« probftblo that a ooiibinatioa of faotor«« iraeh tonporatwr^ 
»oi«tar«^aeration, enoniea and plant growth a l l oontrlhnte in tho 
population (diMigoa and not the soil tjrpo as in alatost a l l tho 
looalit toa tbm typm of tho ooil i s tlw memm (Talilos i l and 12, 
appendix)* 
Tahlos 5 and 6 show the of foot of liiooitlatiott of aaneo and rose 
plants with soron different rat ios of Hwlelaii<is ap.ne»ien<M«ie«Qidei 
sp* and noliootylenchos sp« The population of Hoplolaiaus iner«>aae« 
iO^tS ai«A 14 tiiMis tidion taango plants are inoenlated trtth iOO«75 
and 180 spooinem reapeotivoly, wheroas i t Is only 6 tiae« and 
that too in the sooond nonth «hfln tho plants are inoenlatod with 
300 Bp<teiminB» Moreover, Hopiolai is persis ts in qnlto h i | ^ mmherm 
in the preeenoe of Heaicriooneaoides and Hoi iootyleiwhns than whsa 
i t i s alone* Siai lar tendenoy, under identioal oooditions i s 
ohserrod on rose also* 
The increase in the population of llenieriOfflBieaoideg and 
Beliootylenohtte i s in proportion to the i r original auihers,' whereas« 
tho inorease in the population of lloploiaiwtty ia nore when with 
and lleliootylenohwi than whon alone* I t^ 
thereforo^ appears that the presenoe of Hentoriooneiioides and 
Hel ieotylonohns payee the my for the isereaso in the population of 
Hoplolaisws. a j^enononatxqnite oomon in aoM fttagi (De imy«i9S6)« 
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Tli«»c rcRnlts arfi in oonforwity with th« work done hy 
Vlnr and Strloh-Jtararl imd CbapMAn (10S9)« 
In a l l ttifl exporl««nts lande under contro l l ed ooiwlitiofuit 
the optlHttw tncreas© oeeurfi at the of the eeeoml o r 
third etoBth ( tab le f> apiNsndix and 1 ,2) and t h o r e f o r e 
confirm the f indings of Conr»en and ifenkins (f^flS), and 
f.autB 
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1* Bff«et of t t w ersMiie namms^ irti* 
iSroQiidfiiit and Camtitr ill* 
d«T9l«|»<mt of root«toot diMMMM oa Okm^ 
Fttaa smmai, Piimi MRkhwilt find A««rie«ii Roanty* 
2« Rffae t af tiwm d t f f a r « i t atrangttia ef firm eaka* 
axtraota ob tha hatehiag af tha l a rvM af Malaidagyna 
inaaanlta (Kafoid and whita* 1910) Oiltvoad 1949, 
64 
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5Unee Berkeley (1855) observed root<-lniot n«Hiat04l« on 
onotiiiber, vnrioua hnve iKfi^ n ftiv«n to th« e&Qii«l orgimlsa 
of th is disoaso, of tho lnfr«)(tu«iit de«i|cBatioiifl 
•Vibrios' BerkeUy, 1B55), .\nLmiillal<i nnriont (ronw, tBTf»), 
Tyleaoimg nremiriaH (Cobb, 18 >0), oxyarjg inoogntta (Kefoid 
and ^ i t e 1011>) and CaooneKa r<tdioioola (Cobb, TT«t«rodor» 
radioioola (lloller» 18B4)* For the root-knot noMfttodo of Coffee, 
Goeldi (iR87) proposed the naae, 'Celoidogyne exlgao Goedey (1983), 
l a te r nosed the root-knot nenatode as Heterodem aariont• 
Recently Chltwood <1<)4'>) d i f fe r in t la ted th is gemis into 
R epeoiee nnd one TOb-en^©!© an<t rea»T*»d i t froa lletefodera 
to Meloidogyne. r i l l p j ev «nd f^huamana Steekhorea (l^Mil), 
))nhrer. Cooper s te lner (I'^sn), reported Meleidorme app» 
oaMalng damajre to a iRvre Tiiriety of plaata* The die«*aae 
develope on roote, eNseaeionally on rhiaoMes fuid ttibera and 
at t lsee on aerial parts* 
E7 
work luis h—n •iirrt«d out in tlM •• r imis fwrts 
•f tiM «orl4 on tlui Tiirloiw piMsM prollf*t«iioii of the 
M r t l M l r»fflon and dearmiigciNnit of tiM vnMmlar •l«a««it0 
(milrnrt 1^84), formation •t gimt ««tt« (il«>tlU» gal l 
foraattnn (Cbrl«tt«» 1939), <l«ir«l«pMnt of tlM varlvtlmi of tiio 
pliiiits r«sistaiit to root-imot diooaoo (Tylory 1941)» 
hlotofMihologloal olifiagoo of llio boot (Xnioteri moA H1O1OOB» 
t9ft8) and nffoot of rent loaoliatoo oa tho iiati^liic of thm 
Imrmm {Mmm4i nad Khan, I t e t ) , 
Rootokaot dlooMso hao atoo %o«ii roportod froM varleno 
parlo of India <m Tarlono hooto* (OliattoiHMBiyii aad Son (Hipta, 198fl| 
Pttoiikaniath and Choiidhniy» ItSSf AlMod and m m ^ 
19941 Khottt Ali»»d and ?saxona« 19d4t 19S8t Swantp md 
m i a l , 19931 t964t and MimthwmmmiMm and »aB«ao»anl»im), 
Moat of tho voHc dono In fndU doala wltk tiM batoning of tlio 
lann&o of th* Tarlena opooloo aad n t t rao t lon and roynlolim of ttm 
lavrao iowarda tho roota of tho lioot aad aon-hoat plaato* 
(Atewd aad Khaa, i960, 1961, 1964t Khaa, Aimmd and Saxona, 
t964t Swanip, 196S and S w a i ^ aad p i U a i , 1963 aad 1964); 
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Hi* problMi of efmtrolISi^ tli* ii<iiMiitod»« hf aetliods 
otti«r thnn oh«aieal and plty«leAl» hav* been attached in a unalKir 
of waya, fodar (1960)» elalnad htmdrad par eant control cm 
adding ancroso aed daactroaa to tha Infaatad ao i l a t tlia ra ta 
of 1-0 par oent hf ««l£ht« lAtar Fadary Ei<rtilii>ni and ftotehlM 
(lfH)9)» Kefaated tha t addttlan of «mMKidtii»»laciryl«miil^hatat 
a datar^antf to tha aofti k i l l i ng t i a a «a« eoMtdarably reditead* 
Blaka (lf>6t a) pTodaoad eomrlneing avidaaea that i t ma not 
praotlonly aa» a t thaao ooneantrationa tlia p l m t a wara ki l lad* 
Moraovar in tha oaaa of Fiatarodara> thaaa eoBeentmtiona f a i l ad 
to ehaok tha ent^rfieiMia of the l a r faa fron tha ey»ta« 
Linfordt Tapp and Olivaim (ifliSS) daaMMUitratad tha radaotlaa 
in root-knot nanntode population liy adding chopped pineapple» 
oana augar and ooarae graaa to tha aeil« ^ a t a n h r i n k (i!HSO and 
l&ft4), Hainmith (1955) and IHiddington obaarvad atipreaaioa 
in tha ra ta of raprodoetion and infaa ta t ian of Hatarodam and 
OoatanhriAk (fWfl) of fratylanehiMi* 
iF<an d«r L&an ( 1 ^ 6 ) , ahaaad graatar radaation in tha in tana l ty 
W e r a d a r a roatochienaif hy adding arganie nantifa aa a<»parad 
to a r t i f i e i a l f e r t i l i s e r , S i a i l a r t r Hanfcan and Miataar ( t m i ) ^ 
ahaaed that aaatar poaaoa aoaplataly aliaiBat««d tlia lavvaa of 
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Tylffnotmlua aonirxmetnmn f r o n • o i l , api)«niiiily t t iM»n<»toxle 
to t ic»atoae8« Johnson also d o t a n a i n e d the »ffeet of 
orgnnio «oil anondnonts on th« inoidenc« of M* Incognita at 
yurloua teaperiit ures and noisturea an^ l found that tha ehanxa 
In the phjraloHl anvlroninent brouicrht ahocit an a d r e r a a off act 
on the noMatoclcs. "Rf^eently ^fankau iV'%2) inraatigated th« 
ef fec ts 'if organic a^ ' i t ives on the alcra-organieiim proaent 
in the s o i l . Aocordin^; to hi», aaproi^tytle neaatodea were 
increaaed nm! not the predaoions foraa* Moraovar dung and 
green nianure proaoted tlie a e t i r i t y of predacioua ftingi* In 
recent years the oi l cakes are racowsended to farowra 
by Departiaont of Agriculture to replace the organic fer t i l iBara* 
The cakes are obtnined by ortjahinf; the aeada by ntraber of 
nethods. n each ease the residual neal ia called the anke* 
Tha quantity of difforf^nt aubatancea, in the fora of food 
prot«ina» carbohydrates, ether extmcta and d i f ferent f a t t y 
acida, depanda upon the type of aeeda and alao tha aethod 
of extraction of o i l . The nitrogan content ran^ea from 4<»9 
per cent* ?h<» oak#a alao contain other ninerala anoh aa 
phoaphoma and potaasiua (Rae^havan, 1964)* Soae of tha 
chenicala extracted fron thr^ae plaata poasaaa bactericidal 
and nenatiridal proj^ertiea and are praaent in •arylag desreea* 
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Tm stody th« mttmet of flT« Attt^rmt ontmim mamnm 
2SlMBBt ^TfmaSsmtt Cmmt»r and lUip^ mlws^ wi tlMi ietwlepweai 
of root«*lmot dUonso, mrfmm • toHliMtf Mods of okvm • « r i e i i o« t 
Aa*rie«ii Bomtyt S««miil and Vwm MildMwlt 0o«d«d In 
t r o o i ^ eoiitaiiiliiii o tor i l i sod fiiArts smd* Tlio four days old 
• • •d l i ac s wmm tmnoforrod to 380 mt hmUmn eantAinias •tor&ltsod 
•and and woro Inomilatod vttli 900 laivaa of !ftiloidogyiia taaognita . 
«ontal»«d im 10 mt of waior, fHa Imwwmm af IflftOfml^f 
ware obtaiaaif bjr aBoaratlBic tha alaaa gal la of akrn in 7aring«» 
blandar* Tha l a r r a l m>mpmmlm ttmm abtafnad «aa paaaad throagti 
tha aiavaa of Tarlatts miMiaa and vaa f t a a t l y eal laeiad in a 
baakar* I t waa l a f t f a r aboat an haar to at lav iba l a w a a t a 
oa t t i a down and tha axaeaa af watar waa dtataad a f f • flia i a r r a l 
a«ia|>«aalo» waa nada af raipitrad a t r a n ^ ^ vttli tiia balp of Fatar*a 
Inl aoontinff aitda* 
Tha pat taota wtrm mmAm i a t a e^lnali pata aaatainiag 3 t l aaad« 
aa l l niHtara* fha qiiantttr af aasaira add ad to aaali pot 
aalaulatad by tha fal loving natbadt* 
Anaant af f a r t i l i s a r raipitsad par pat af alaa 
a Poimd af f a r t i l i a a r mNuirad par aero % 4»8S X 10»« X 484 g 
(Tala and Vmtghant 1088) * 
The f i e ld tirntii »ii<l« la n M K l o t i l « « d Meofts with nanarM 
in th« main an«l thii imri«tte« tn t!t« mWplots , Plots 
t r e a t e d only with litorif^anle wmmrmm as eoeitrril. Th«r« 
ir«re three mplio&tes for meh treatmmt* flm aneunt of nannro 
addo<f to oaeh plot of 64 a^n ro foot oalenlatod on tho has la 
of 80 |»onnd« of nltroron p«r aero, th i s bolng l»ooanao tho mmrmgm 
nltrofcoii eontent of enoh of tho nmuro wao alaoot 4 por cent 
(BaghaTan, 1964) • Nonhor of infeotofl ooodllngo tranoforrod to 
oRoh anb-plot was twonty, i«hllo twmaforrliig, oirory pooalhlo 
oare was tnkon to avoid tho In.liiry to tho aoodlliif.9* Hio plants 
woro Qp->rootod a f t e r two nonths lat tho f lo ld as voll as In tlio 
pot oxperlnonta and tho data was oollooted* Hoot-toiot Indox 
was dotoralnod on tho linos holowi** 
f») m Nono; U) a row; ( • • ) m M«doratot m Rtrhc 
Slso of tho jinlls vas also oatogorisod as t*arfOt ^dloM and 
Si!iall« "Pho nuahor of Bonatodos m s oowntod hy naooratlnp tho 
roots In Wtirlnt hlondor as doserlh«d provlously* 
In ordor to find owt the offse t of f lvo orf^nle stanoros oa 
tho hatohlair of tho larra« of ^fololdogyno lneognltfi> tho oxtraets 
of tho nitirarss wexv proparod by adding SO i of oaeh of tho «aaaros 
In 280 nl of d i s t i l lod water* tho wntor-maBiiro sosponslon inas 
l o f t as si^ ioh for ahotit fonr hoars and was t h m f l l t o r rod through 
ordinary f i l t e r paper* Fll toz«to, thus ohtalaod was ooasldorsd 
U .J 
to be of •tandaztl •trength and d i f f e ren t fftnaigtlis T1s« S/2, 
S/lO, S/50 
and s/tOO were prepared by di lu t ing tlie atandard 
extracts with d l a t l l l ed water* Fire exelaed root* of fonr^days 
old okra aeedllnga were kept in 100 nl of diatlXled water fo r 
four honra in order to prepare root leaehate* In a l l the above 
oases, 20 nl of the aliquot contained in Pe t r i plates was 
inoculated with 30 eg?«<mis8e8 taken out of the heavily infested 
roots of okra. Hatching of larvae« each in 20 ml of root 
leaehate and d i s t i l l e d water* served as controls* The plates 
were incubated for 34 hours at S5*G and the t o t a l nuvber of the 
larvae hatched was counted with the help of f*eter*s i ml counting 
s l i d e . There were three repl icates fo r each t e s t . 
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rigiir«« S witf 9 and t sb l« T mhow tli« c f f v e t of orgaiii* MoiiiirM 
N<»MI, S E M M N . Orwindnut and Castor oakoo on okm 
•a r io t loa Anarieaa Pitaa Samuii and Pnaa ?4aleliMli In pot 
toata* I t ia arldant that on var iety Aamrlctaa Baauty thm gal l 
rat ine In a l l traat»«iita vaa *Mo^rata* exeapt to Papa aad Saaa— 
oak«« where I t mm *Fa«r*« Stallarl |r« tba tnmber of n«»Atodoa 
reeorared waa rt lf t t l traly {Mior ia Saaai—i oake and not so tn na|Mi 
oaka* Tha alsa of gal la in eaae of Hapa audi Swaairon oakea raagad 
f roa a«all to ao^srata vltaraaat ia roMalniiii: traatumitOf anal l 
to l a n a ca l l a vara obaanred* Tha root-knot iadex tma quit* high 
irtian tba a o i l «nui trfl«t«d only with iaavgaaie f a r t i l i x a r harin< 
aitroesMi wquiralnnt to tha ai trogaa anppliad in the f o m of o i l oak 
OB var» Pnaa ^awanl, root-knot indax WAA r a i r ia a l l the 
treatacBtOf hovavar tha root-kaot iadax ia ooatrol wmm nodamta* 
Ho «al la vara pro<ttioad and tha anatbar of Baaato<laa raaorarad waa 
alao vary l i t t l e vdian tha ao i l waa i raatad with Saaaaitw oaka* Oa 
tha othar hAn<1,i» oontrol a isa of f« i la» root-knot ia tax aad tba 
mnibar of aoaatodoa rooowaratf waa wary high* 
Okra war* Faaa Makbaali appaara to be roaia taat aa no galla 
ware foraad and tha nanbar of naaatodoa raoorortd ia a l l tha 
traatnenta waa wary l i t t l e * 
I t ia ewident f roa tha f i fo raa 8 and 10 and tabla 8 tha t 
findings in f i e ld eaperiaanta ara qa i ta a i a i l a r t a thoaa obtained 
in pot axperiaanta* I t ia in te raa t iac to aota that awes ia f i a l d 
teata the wariat iaa , Aaarioaa Baanty and Paaa Sawani, e h l ^ waia 
• 
auaoeptibla to warying degraaf tha raot-knat iadaXt tha aiaa of tba 
gal la and tha nnnlier af nnaatodea tee*tara<t waa r a l a t t r a l y law 
P O T T E S T S 
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S i n uttmitmt •yf«»t« mtmna nmtm 
mm^tSlij J i J S ^ 
^ ^ M i i m a t M SiMw^Bt. in iMt n » l i l 
F i f u r * ^ . KffMt • f t i f oiKAiiie M u m m 22SSBIt 
Oroundmit, ll«f»«t Ne«a and Castor Cake* on 
tlio dovolepnoBt of ga l l s bjr Moloidogyno inaocnt ta . 
(lC«foi« and Whito* tn9) Chttvood, 1949, on okra 
•ariotiaa Aaoriean Boanty, Pvaa Savant and P«aa 
MakliMili, In pota, 
A* Soaai«n eako* 
D* Oitmndnat oako* 
C* Rapo eako* 
rw> Noon Mko* 
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Pilttr«»iO« of tiv orgaai* Maatire* S——wi. 
Ormmdmttf Rap«* Vmom and Oaater •tiktm on tito 
d m l o p a e n t of gal l* hy Mflo^^oCTif 
(Kof»i4 and Ii1itt«» 1919) C l i i t m d t lt49« mi 
v a r i a t l M AaartMW B««»t]r» Faaa Smnml^ and 
l*nMi ^faMnali, l a f i«ld« 
A- Seaami iMka* 
B* Gronndnat eaka* 
Cm fUipa e ^ a * 
IW Nam aalca* 
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l a plots tr«at«4 v i th moS 9»—— ««k«s* I t I s , th^ rvfe r* , 
eoneliid«l tha t tli« f t v* 9 t mkm meaaiimm r«diie#dl tbs 
iaoid«ne« uf f a l l foraat Ion to TiiiTiBs Amgrmm hath in fi«14 and 
pot t a a t a . 
wiMth«r thaa« find lug* war* laoidaBtal s r tha r t waa aajr 
aanaal ra la t ianahip , an a t tavpt vaa aada t a f i ad oat tha a f fao t 
af d i f fara t t t oaneantratlfKui af ttoa f tvo aaaiiraa on tlw hatahtiis 
of thm l a m a of ^^flol^^jntf ifiSSfillift* aad tabla « 
alimi that tha wiarKanoa of tha la r tao aaa radiifi«»4 to a w r y t a g 
dagrao* Tha naabar of tha lar rao hatohad ia ataadavd aalnt ioaa 
of >2Jt|fBai» ^tmiadnaty tuipa» Maaa Mid Castor oafcao waa S9» 
S«0 aad 138 toa!>aeti^ly» aliaroao aoaihar of lorvaa h a t ^ ^ 
ia d i a t i l l a d wmtmt w 8883 aad ia foat laaohato t910« Kroa S/? 
of tha ataadard eonaaatration «aa <^ito iidilMtoiy* ffowavor i a 
9/iO ooaomtrat ion th^ra waa aa iaaroaao i a l a rva l oaargonoo aad 
ia i / M ooaooatratfoB tha larval aaovgoaoo aaa ovaa highar i a aoat 
of tha oaaaa thaa tha aaercoBea ia root laaahata* Oa f a r t h a r 
d i l n t i aa i«a« i/iOO« agaia tha aanAiar of tho larvao bat<diod aaa 
rodaood* I t ia i a ta rsa t lax to not* that tha o (meant r a t i on a t 
whioh tha larval atiiargaaoA «aa radaead aaa a laoat tha anaa aa 
aaad ia f t a l d aad pat toata* 


yiie data glvan in tebla? T and « furthmr eon f tn i («m!HiMiali«d 
work) tha t th« okra var* Aneriaaa Beauty la highly »ttao«rtlhle, 
var« Pwaa Sawaiil niNlarataly anaeafitlbla and var« Faaa MaMimll 
•odarataly raalatant* Tha itKtt->kiiet IndaK, and tlia nmlMir of tha 
nanatodaa la tlM d l f f o r a n t atai^aa ot daralapnant neormvA frm 
tha roata ara tmr leaa in tha Inaantatad aaadllaira» grmm i a 
aatoelava* ao i l aontalnad In 6»liiidi P«tat thaa tha Inaaalatad 
aaadll^Asa g m n In tha f l a l d . I t l a l l ha ly tha t tha h l i ^ a r 
Inaldaasa of th« dlaea«a 1» tha f l a l d l a daa t a pwemvmM ot 
alroady aylKtSsg inoaalini or daa ta tha praaaaoa af a thar 
alara^>«nnlai>a In the f la ld« tha roota l a tha pota ara 
1B aatoalavad aol l and tharafara ara axjMaad to H a l t ad aaount 
of iBoaalaa* Tha root«!mot index, tha a lsa of tha ga l l a and tha 
noMber af tha nana tad ea raaavand la poor l a plaata In i>ota 
mm wall na In f l a l d t r^a tad with Caatarf Kaaa, nmpm^ Ore«»idiiiit and 
SaawBaM aakaa than tha planta t raa tad only with Inarsanle namiraa* 
Tha data aonf l ra the flndlaga af LlnfavS« Tapp and Ollwalra (1939)« 
wan dar I^um (1986), and Bfa^ Oeaa (1968)« 
Tha law Inaldanoa la naMatada In faa t l aa dna t a tha a p p l l e a t l m 
of organla aanaiaat aeoardlng t a Ooatanhrlnk (1960), m y ha dna t o 
tha a l t h a r tha a t l na l a t l an af naaatada trapplag ftoigl and a tha r 
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predators or ehumn in th« piiyoiology of hoot roo^ltlng in an 
Inereaaod realstanoft. Prenant attidlwa aftow that tha ap^l leat loa 
of orgmnie aanBraa, in tha form of o i l oalraat graatly aapprass 
tha 9>vmrg»nm of Im'ima of root*lcnot fie»itoda* ^ a ^ r of 
lanma a^Mirgad fron SO to in standard eoneantratltm, 
wlileh ims almost o t^tinl to oonoentratlon appllad In t««ts» 
n i f fa i^n t oonatituonts of tha o i l oakaa lilea nioln (w^ibal, 1949)» 
^osatiln (Anon3nM»vi0„ i '^ti) Allyl-iaot)ila«yanata (^inpht 19011)« 
Asnridino ^Chopra «t a l , I'^n^) and aona toseie snliataneo present 
in ip^roondnat flfanJnnAth» ar« aappoaed to poaaosa 
insect ie lda l properties* I t renains to be aeon irtiethar thasa 
eonstl tnants a lso po^  aea^ nenatiolrlal properties* 
Q u 
^ J"- H J*^ 1 X 
Tti« poprtilatlon eltj^iiR** of lloplolaiww sp*, HeaierlcoBtwoidg* 
and Ugl leetylgnohnii 0t>* hmen stadled fftm ftrofind 
the roots of »aiifo md rmm p lants , tindor o o n t r o l l a s troll 
AS nador Biit«r«l conditions* 
2« Tho population of the three ireaorA Incroas^s l»«tw««n 
on both the hosts with optlaoa ineroase a t 
Tho ronro of soi l etoistnro a t f^ ioh tho popvlatlon of tho 
throe f^onom inoroast^s, hns hmm tS<»2S |Mir eoat of the f i o l 4 
eapooity^ a t tho optiauii tonporottiro, with optiana increase 
a t 2fi per oent* 
4« Soil typo has been found to have no offoot on tho population 
ohamros of tho throe #onora on both tho hoots* 
5* Highest recovery of tho neaatodes has been obUiinod a t tho 
end of tho sooond or tho third ncaith, froai both tho hosts* 
In sobsoqnent nonths, a grwlnal doolins ia tho population of 
tho throe ssenora has be«n notiood* A fow noaatodos haro been 
recovered at the end of the f i f t h nonth* 
6* Tho highest inoreaee in thm population of Itoplolaiaoa on 
nango is eeven tiaoe^ lfeaicrioonowoide« three tiaos^ and 
Heliootylenchns seven tirfios of t h e i r oirifciaal nvaberst 
s ia i la r ly^ the population of Hoololaiwwi on rose waa abont 
foor and a ha l f ; IfewicrioonoitKiidos two and a half and 
Heliootylenohtts thrne and a halfVtiaost ohon plants aro 
inoeiilated sinicly with e i the r of the Uireo z^onora. On tho 
Q7 u I 
other hand, vrhaii thft plaoitR ar« iiioo«l«t«4 with vnrloiis 
c(mMiifttion0 of the thr»«( g«ii«rm, th« lisoirea«« in 
popnlntloti of Hoplolatiiw t» fourteen t l a e s on nftage imm! 
six t ines OB rose, vhereas the iitereaee In the popttlntloii 
of He»tcrlooaeMoldee and Hel leotyleiiohwe ie In proportion 
to t h e i r originitl niuobere, on tM>th the immtm* 
T.Neither of the three ^^enerfi oould surriire for no re tlma 
one nonth in the ahs«iM»e of the two hoet pi tuts* 
PAHMe 
i# Pffeot of f ive oake inanares viR, Seg^gg, OrennSnnt, Canter, 
Hape an<! Meon, en the deTelopnent of rootolmot, on three 
imr le t i r e of okra iri«« Ancriefm fleanty (Ifig^ly eneeeptihle)} 
Pnea Saimni (Modemtelf^ eneeeptthle) and i ^ i n i Maldmali 
(^fodemtely r<»eietant), hae been etndied* 
S* The eeirerity of the di(««aee hna heen eoneldeimhiy redneed 
ae a reeni t of apnl loi t lon of theee naimree* 
Seeaatofi and ^ronndnnt oalcee hawt heen were e f f ec t iTe than 
the o t^rw* 
4* Larral hatohine: imm heen grreatly cnppreesed in a l l the 
oake~extraete to varying dei^ree* 
The h i ^ e e t auproseion oeeiira in S e w y ^ enke^nntraeti The 
nnaher of the lar rae hatched in the est mot of Seaawin eake 
ia SO, whereae the niinher of the larvae hatched ie 309S 
in d i a t i l l e d water and TStO in okra root iMiohate* 
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1* Almetfi A* and A*l{« Khan* l^Sf)* 
3* AluMd, A* and A»ll« Kluni* 1960* 
S» Ahned, A« and A»M» Khaa* I960* 
stndiaa on aiiaeapilMlity of 
OAMon wood* to root-knot noaatodi 
P^ . Ind>So i« COjggePeS6 ( la to 
Tho attractIvanes)* of p laa t t to 
root-knot nanatodo* Moloidogyna 
>ita (Kofoid an<i 
1949* 1* Kxoiaod root* ol 
•ogotaMo aoedllnxa* 
Proo«In4#sel«CoHp*P*2T(Lata A1»8t«) 
Tho attraotlviineoa of plant* t o 
root«kaot nenatodo, Iteloidogyno 
i, (ICofoid a n T W E l t o ^ i e ) 
1949* ZI« ilxolBod roota 
of omanantal plant a* 
Proo*Ind»soi>Cong«P• 8T(Lato Aliat•) 
S« Aimed» A* and A»M« i^an* i96t» 
4* Ahnod, A, and A.M. Khan* Tho attractIvonaaa of planta to 
root*knot noaatodo» Maloidogamo 
Ineognita (Kofoid anTlEl teTl i i* ) 
Chltwood, t949« m . fixelaod rooti 
of aOBO voeda* 
Prop . Ind •Soi •Cong 28(Lata Aliat*) 
natahtng a t iwi la t len af root«lenot 
nanatodo HaloidoMma incognita 
(Kofoid and m t a , i ^ l i ) idhiiwood 
1940. I . vHmet of root diffnaatwi 
Proo.Ipd.Soi.Cong.P*808 (Ahat.) 
6« Ahnad» A* and A.M. Khan. 196i. Ratchinc a t ianla t lon of reot«knat 
i04(l. IX- Effoot of aona ear%»o-
hydrataa. 
Proc.Ind.Sci.Cong.P.SOa (Ahat.) 
Hatching atiawlation of root-knot 
naaatodo* M^loidoi 
(Kofoid anTlKfloVTWil 
i949. tttm mttmet of aono 
aaino-aoida. 
lnd.Soi.cong#P.»OS (Ahet.) 
7. Ahnod, A. and A.M. Khan. 1901. 
89 
H. AtaMNIg A. ama iOmii* t m * 
10* AMrmmrtlMj^ 
fn^torv teftmiieii^ iRrml 
h«t«hiBc in til* rwiU^mtit 
iMW.t^dik, iSSlL--, 
X- 9f %9mmvm%9tm imA 
amiMmtVHtintu 
Hatohlsuf in til* 
ttf ro«t loai^aiea and 
e«r ta ia elNiBleele* 
SoRe r«««fit 4»«titirtlNitl«Hi» tiMi 
of fHom «liitr«lNittoisi mid 
abOKdanod «t in«i«ot«« 
^aa* iisl* 
If* AnenyMms, l ^B* 
12* Bal»ee¥m»Mil«ii, M* and 
i tMiiMmit , m 4 . 
iTtiliii&tlMi Ab«tract. 
l ^ t rilfijge aiid 
lKf«oii«Mi CMiMd by 
t3» BftstlMi. n«C« t8«fl« Mdtttunitpli «« tiio Angtiiiliiifdtt** 
1<r«atttet4fC^ a«riiM»t Imd Mid 
fPMrii wlila d«««rAFtt«ft «f 
too Mw sik**!** <fl««4 t««4 
.yan* XdBd* 2St7t«l9d 
14. U s u i * , i t s o . Imm mltmmtimm ^r^rriiM 
Sor Ico ?«oeivie de pnarnra 
f tw i l l lw . Cm^* 
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18* B«ilMl«3rt M**'* 
17* Bishop, O^D. 
t8» Bla^e, Cjifj. 1961 A . 
i^ea* 
20* BMh«r/» J»K« and 
Mo ICee^ii, 19S4« 
21 • Browil), r.K* 1033. 
29* Biihm&» S^H*, C» Coo]>er 
and o A St«in«r» 1933* 
83« Darkhii iwar. M. 1928* 
Vibrio foraiBf!; oxoraMoaeo* am tlio 
roots of oaeimbor plaato* 
SSlfl* SlZSB* 
Ratohiiii tho eostonto of ojrot of 
Hotyyodory r o y t o f i i | f B f v i t h 
a l tomat ing tovpomtaro oonditioao* 
Nataro Load* 1T2| 1i08« 
Tho mmergtkom of l a r t M of Ho to r^om 
rootoohioHaio niidor eoBditioiw of 
oonataat and a l tomat i i ic towporatoroo 
Ann> SBEl* SISl* B3MSS* 
laporlaaoo of oflaotto potontial as a 
ooapOBont of tho t o t a l potontial of tho 
so i l imtor on tho •ovMnmt of iio«ato4oo« 
Watnro. Lond. 144*148. 
Bono otworvations on tho eri«ntat ioB 
of P^tylo^^aff i s s s s s i iirrasion of 
oat soodliiigs* 
Koaatologi^ . 81 iT7-.19a. 
Lrophilisatlon and low tonporatoro 
studios v i th tho b«lb and sto« noMtodo 
Pi ty lonoh^ diosaoi (Ktthn, i98«) 
24« BaiEior, 
IpJOT. 
JCm* iill* SSSjl SBSk* i iS» l iT . 
Ploodisf to ooatrol root-knot nsaotodos* 
iSaE* Altrif* 4Tt 
A l i s t of plants ftffootod hy r00t«ICB0t 
nonatodo, Hf^onrodfrfi worionia 
H i t ' JESESZ* •4--«9« 
Dlo Tof^roitmig dor friolohondon 
Rrdnoaatodon in rotoohiodonoii 
Oolandoarton la Massif dor Hoohors do 
Nayo (2048 
Sinsso Zool» 38t a£9«437« 
An oolwom disoaso of riiM* 
tUlSL* BSfii ISSi* IMI»« I s U 
26* BniMliltt 0 , i s rs* 
26* Oiaputttt 
CtMttOfNidlijrtt, B*B« ttad 
Sm (Hipt«* 1988• 
B«itrai« mr iCtmiiiii* 
fr«ll«keBd«i ll«Mitod«a* 
and Tyl 
il«PMiit ©f Fiyfy 
mr tmi mlfmtm* 
Phytopttthol tHSTt 4®! 
R«H»t«iaM>t dlMssA of J«t« in w««t 
Cttrr>8ol, 34I 2t««aT7» 
2S« Clioprift, it«L, oiovMiT of Xntiias M«4i«iiiftl n«a t«« 
ftmymnnd I . e . Clwpni wril IndiiMirial 
29, C h r t s t U , 1936. 
30« Chltwoedy B»6 And 
Btdirsr I fN t . 
3t» Cfeiltwo«d, B«0» 
32* Co^b, H*A« 1890. 
S3* Oolrti, M«A* 1919* 
CoMit i t lS« 
36* Cobby tf»34« 
38* Coll is«4i«em, W and 
C«D« B1O1C«7 f9B9» 
T!i« d«v«lep»«nt of rooi«>lm«t mwitodo 
gall* 
PliytOT>iithoIogr. IMJt 1-22. 
(,fe kvit-"''/"I 
Further 0t»dftM on tlwKfoldMi nowitodo 
of potiito««| ifotTodorft roatochieiMila. 
Root*leMt BiwitedMi»]Mirt X* A f«vl«ioft 
of tbo 1s<olotdegyii» 6o«ldt|t88T« 
Proo> Hel»» waHjTiat 90*104* 
yy lone l^ and iroot gal l* 
Agr^* O f * Jf^a* 2[Sl£S* V-
pp nrr- i&t^ Ph. 
OR Ifeaono^a Mid Tvlonelwil 
fylnBOhi^ 0 i » l l l « . thm oa»M of root 
dlffonao of ea»o abd banana* 
Jomr* Agrto* Roa* 4f S81«»888* 
flio fwfiittda of (aoii*BOT) 
t aad of oiJiar tnwaa* 
Jose* ^^IfffA^otftgy* 
Infltieiieo of tho ao i l aoistiiro 
roginn on tiio «xpal«ieB of ihm larval 
m a of tho aotttttoda, agroatr ia 
f ro« «alla* 
Aqot* WiOl. fio;l* 181347*288* 
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9T« Cennit M, 
R»B« and JtR* 
B l m . im>0 
9^9 CoorMMlf B«W*'ll]|d W«R« 
J«Bkiiis, IMS* 
40» Conrtmiy, and 
R* U t t a , 19S4* 
41. Crittandaat 
49, V,lf« 
4a, DMker, R* i960; 
4«« n« Vay, J*^* 196e« 
48« Di Tdimrdo, l o e i . 
46. Dropkia, 
Martia and RvW^Joiuuioa 
1980, 
4T* OaddiActim, C.L* 1986. 
48, Dttjardla, P* 1848* 
Xnflnvitea t f aoil Mta tnr* «tr«a« «ii 
til* davelopMaat •f'*')Not*laM>i BMMtoda* 
Phytopatliologr, 80f 319*391 • 
ralaiicw^if th« pla 
MMiodet pyy.lfflyff OB 
toba«oo and t a l l fraene* 
n m i U Rantr, 43t MS-STS, 
b<mm •3e|»afi«aata oonoamiBg tli« 
^ r o o • i t 80* 
Sf fee t «f elaaa fa i lov i s root-knot 
dfralepMeat in MyabawiB* 
StBdiaa <m BMatwIa Mias i t aa «f 
piaata ia Rydatated lAadlmi Piadairii 
l ad i a ) , 
SSil.X. Pyipif j^tf tB^ft 181 8 8 S ^ 5 « 
1T4 
IhitaraiMdiBBcaa abar dia Hanatodaa 
faoaa alaaa aodan* BMBMciialqaartiarB* 
K'iaacnehaftllaha 
Roat<Mi,», M S H M J Z * Sjeltai* i ^ s ^ i ^ * 
Matual rolatlanahipa in f tmgl . 
Seaaonal iMimlatiaa var ia t iaaa •t 
Pi i ra ty laaohaaj^f t t pf^ ^y ii; end abaot 
n . napt r , 48t 67-Tl, 
Sffaot of offiMitio o(»BK»«ntmtien oa 
hatehlag of aaaa plaat paraai t ia 
naantodaa* 
Vmatologlaa. St il8«126* 
Th© pradacloua faagit tipftllialaa and 
Biol> nav. Sit i88.i9S« 
Rlatoira aa ta ra l la daa halaiathaa oaa 
•ara lataatinamc* 
Parla* 6B4 p* 
S3 
49, Ritdo, 9.Y. 
60« 
T*»tratyl»nehii> hnetlnrnm waA £»SlSa ^ 
Tarious plMits and • o i l types* 
yhytomthelogy, 49t 4tT*«ai, 
Oaaotle dMtriMitlim of p iaa t paimaiiio 
and 9iipropii|rii« aoMitodloo tlw 
addttloii of iRig«y to ooil« 
Pt« m a . Roptr* 441 8S3«888. 
Foder* j»l«»f;iofiiioni 
and HMohlna, 
88. Poiwiok, t^ni a« 
S3* Foewlole, n.XH. tfMit 
54. Forr ta , J.M, i9ST, 
5S« Fllftpjev, ai^ 
Sohminiana StootdioranT 
56« r^odfroy^ ci«ii. isad* 
8t# Qoaidtf 
Sugar ^(taon^ oaaotio dahydratloa o t 
rMMNatodor'% th# add i t ion of datargaiit 
tmraat lfat loaa oa iha ami^wiea of 
lanrao fraii tiM ayata o f i i ^ t a t o root 
o a l m m , g f ^ t f f f j W JE2lS2S5|®ILlt# 
4» Phyal«al oonditlona and t h e i r 
Inflneaca oa la rva l aaMnrgenoa la tha 
lahoimtoiy* i . M s t o B * 
Hko a f f a e t of taatparainra on tha 
daralopataat of potato root oolworiit 
t UT* 
Sffaot of ao t i tOMporatnra on tho l l f o 
oyolo of tha soldan nonatodo in boat 
and nan-lioat apaoiaa* 
"^^j^^mrnp sat . 
Bffaot of toMportttnro and »oiatnra on 
tho noaatodo root- toot • 
Jonr« Agrio*. Paa* 831 SSS*SB4« 
llalatorio aohra m ao laa t i* do oafaairo 
na proTiBola do r io do Jaaairo* 
Apparently an advenoed aoparate of Arab* 
SSSL* ass* ME ^ Janolro* St T*i8t« ISt i 
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Ooheen, A«r« anrl r«F« willlami 
105B. 
5ft. Ooltltftn, A.M. Sf>RT. 
60, (Joodey, T, t^S?. 
61. floodwy. 
Orsha, T.w. l o s i . 
63. van Owndy, s . n . 
64. niuibl«n» M.T.. and n.A.Slaok, 
Seasonal floeituitloii In th« 
population of noadow noaatodoa 
In tho roeia of milttTatod 
%ranl)l«a in North Carolina. 
oeoiirr»no« of f i a d o ^ l a a graei l ia 
(Nimntodai Tylenchidae) i n t n e 
t^nitad Sta taa . 
JKi* Ela* 411 f)l. 
On tha nofiAnelatara of root ga l l 
nanatodaa. 
"glgioth . 101 21-28, 
Ttia potato tu lx r n«natO(!a 
Pltylwwhna daatr^iotor Thomo, 
1048{ the eanaa of aalveni diaaaaa 
bnlbona i r i a . 
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TAHlJ'.-tl. Soil texture of six nan^o orolmrds. 
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Victoria 'a^e 30.63 rj8.47 10.QO 
^*arrl« road 
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J'haraahad anrket 32,35 
nifr^i road 37.IT B4.00 
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